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Operations in the Systems of Positive and 
Negative Numbers and Zero 


By Howarp F. Frese 
Teachers College, Columbia University 
New York 7, N.Y. 


Despite the ready accessibility — ol 
elementary proofs! of the impossibility of 
the Euclidean trisection of an angle, every 
year produces its crop of would-be solvers 
of the Fortunately, in pro- 
fessional circles, the proof of the impossi- 
bility of angle trisection by Euclidean 
methods is now so well known, that the 
literature not itself 
further dissemination of the nature of the 
problem. The same, however, cannot be 
suid about the knowledge of the logical 
development of the number systems of 
elementary algebra. Such developments 
are usually first presented in the graduate 
school in courses in Modern Algebra and 
Theory of Functions. Since many high 
school teachers of algebra do not take 


problem. 


need content with 


graduate work in mathematics, 
they are unaware of the logical develop- 
ment of algebra, and are therefore more 


apt to commit logical fallacies in teaching 


pure 


elementary algebra. Three recent articles? 
on the logical approach to (—a) (—b) have 
indicated a lack of understanding of these 
logical developments as well as a con- 
fusion of ideas. 

There is available in the mathematical 
literature a rigorous logical development 
the these 


] 


of number systems.* Since 


l 


treatises are not readily available to most 
high school teachers, and since they also 
use a symbolism that is alien to high 
school algebra and would therefore neces- 
sitate a great deal of study, there appears 
to be a need for a relatively simple ex- 
position of the logical nature of algebra. 
A description of this sort would have to 
treat to some extent a logical development 
of some phase of number and the bearing 
of such a development on the teaching of 
elementary algebra. This article is an at- 
tempt in that direction. 

In the logical development 
school plane geometry there are a set of 
undefined terms, a set of accepted rela- 
tions between these terms which are called 
postulates, and a set of defined terms. The 
same pattern exists in the logical develop- 
ment of number. Beyond these basic ele- 
ments are the theorems which are de- 
duced by the use of the basic elements and 
previously proven theorems. For the pur- 
pose of this paper we shall assume that 


high 


of 


the natural numbers, 


have been developed into a logical system 
through the process just described. Thus 
the natural numbers have been defined; 
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they have been ordered by definition 
through the use of the symbols =, <, and 
>. Thus we know that 4=4, that 6<8, 
and that n+1>x by applying the defini- 
tion of order. For these natural numbers 
the equality relationship has been proved 
to be reflexive, symmetric, and transitive. 
That is, if a, b, and ¢ are given natural 
numbers we have deduced that 
a=a (reflexivity) 

If a=b, then b=a (symmetry) 
If a=b, and b=c, then a=c (transitivity) 
The reflexive property has an analogue in 
plane geometry in the identity element 
when we say, “line AB equals line AB, 
by identity.”’ 

For the natural numbers we have de- 
jined the operation addition. From this 
definition we have derived the addition 
facts learned in our early school years. 
We have also defined the operation multi- 
plication. This definition enables us to 
derive the multiplication tables. We then 
proved that under these definitions the 
natural numbers obey five basic laws. 
They are: 


I. Addition is commutative. a+b= 
b+a 
II. Addition is associative. a+(b+c) = 
(a+b)+e 
III. Multiplication is commutative. 
a-b=b-a 


IV. Multiplication is associative. 
a(be) =(ab)e 

V. Multiplication is distributive with 
respect to addition. a(b+c) =ab+ 


ac. 


Statements I and III tell us that the 
order in which we add two numbers or 
multiply two numbers does not affect the 
result. Thus 2 added to 6 gives the same 
result as adding 6 to 2. Multiplying 3 by 4 
gives the result as multiplying 4 by 3. 
Statement II tells us that 
numbers occur in a problem, we can choose 


when three 


any two numbers (in the order given) for 
the first addition and then add the result 
to the remaining number, always obtain- 
ing the same final answer. Statement IV 


says the same thing for multiplication. 
Using Statements I and II we can deduce 
the fact that the addition of many num- 
bers is independent of the order in which 
they are combined. Thus 


24+34+645=2+645+43 
=34+5+6+2= 


Statements IL and IV enable us to deduce 
the same result for multiplication. State- 
ment V is the fundamental law of prod- 
ucts and factoring and combines the two 
operations of addition and multiplication. 
It is important to note that these five 
statements are theorems; they are not 
postulates. Having established these five 
fundamental theorems, we are in a posi- 
tion to prove many other theorems that 
are universally true for all natural num- 
bers. The totality of all these theorems is 
the algebra of the natural numbers. 

In the foregoing the words prove and 
define have been italicized because logic- 
ally it is important to know which state- 
ments are accepted and which are deduced 
as theorems. There are two other defined 
operations that are not always possible in 
the system of natural numbers. They are 
subtraction and division. It is the desire 
to make these operations always possible 
that leads to the creation of new and more 
extended number systems. In this article 
we shall treat the extention made through 
the operation of subtraction. 

To subtract a number m from a number 
n is to find a number x which added to m 
will give a sum equal to n. In symbols, 
n—m=x, provided m+xc=n if there is 
such an x. For the natural numbers, 6—2 
is 4 since 24+4=6, but 6—8 is not possible 
since 8+2>8, 8>6, and hence 8+2>6 
for any x. If subtraction is to be an omni- 
possible operation we must have an en- 
tirely new number system. This system is 
developed in terms of the natural numbers 
but not by adding a new set of symbols 
to it. The new numbers will be entirely 
new creatures; every one of them distinct 
and different from the natural numbers. We 
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develop the new system under the follow- 
ing scheme: 


1. We define the new numbers. 

2. By definition, we order the new num- 
bers. This means that we have a 
method of telling for two given num- 
ber, whether the one number is equal 
to (=), less than (<), or greater 
than (>) the other number. 

3. The equality relationship is proved 
to be reflexive, symmetric, and 
transitive. 

!. We define addition for the new num- 
bers. 

5. Using the definition of subtraction 
given above, we prove that sub- 
traction is always possible for the 
new numbers. 

6. We define multiplication for these 
new numbers. The so-called law of 
signs comes from the definition. It is 


not proved. 


The development of these new numbers 
will then come about by using concepts 
defined particularly for them. We will 
never assume that theorems proved for 
the natural numbers will also hold for the 
new numbers. The theorems if they do 
hold, will be proved anew. We shall call 
the new numbers integers to distinguish 
them from natural numbers. 

DEFINITION 1. An_ ordered pair of 
natural numbers is an integer. Thus, (6, 4), 
(3, 3), (4, 6) where the order in which the 
natural numbers are written is important, 
are integers. In general, (a, )) where a and 
6 are natural numbers, is an integer. This 
may seem a queer way to write a number 
called an integer, but it is no more queer 
than writing } or .125 for a number called 
a fraction. Soon we shall find a more 
familiar way of writing these integers. 

DEFINITION 2. The integers are ordered 
hy the relation 


(a, b) = (c, d) according as a +d Zb+e 


where the signs are taken in the order given. 
rhus, (6, 4)=(8, 6) because 6-+6=4-+8. 
Similarly, (6, 5)>(4, 4) because 6+4> 


5+4, and (5, 6) <(4, 4) since 5+4<6+4. 
Note that the new relations of order for 
the integers are defined in terms of addi- 
tion of natural numbers which is already 
known. 

These two definitions make it possible 
to deduce a number of theorems about 
integers from which we can obtain a more 
familiar symbolic representation. Thus 
the number (a, a) always equals the num- 
ber (b, b) where a and 6 are any natural 
numbers, since a+)b=a+b. We call this 
number zero and write it symbolically as 
0. It is easy to prove that (a+1, a)> 
(a, a), and that (a+1, a)=(b+1, 0b). 
Every integer in which the first paired 
natural number is one greater than the 
second natural number we write in the 
form *1 and call it ‘positive one.’ In like 
manner we write (a+2, a) in the form 
+2, calling it ‘positive two,’ and so on. We 
‘all all these numbers the positive integers 
and they are ordered in the form *1, *2, 
a eee 

By definition, (a, a+1)<(a, a) because 
a+a<a+a+l. We call this number 
‘negative one’ and write it symbolically 
-1. Similarly (a, a+2)<(a, a+1) and we 
call the integer in which the first paired 
natural number is two less than the second 
natural number the integer ‘negative 
two,’ written ~2. Continuing this way we 
obtain ~3, ~4, ete. and call these numbers 
negative integers. Thus we have the posi- 
tive and negative integers and zero or- 
dered in the array 


“h**+, "Sao 
+1, +2, +3, ---, tn, >>> 


which constitutes an entirely new system 
of numbers. *3 is not the natural number 
3, but it 7s any of the infinite ordered pairs 
of natural numbers (a+3, a). We are now 
ready to operate with these new numbers 
which we have called integers. 
DEFINITION 3. The sum of two integers 
(a, b) and (ce, d) is the integer (a+-c, b+d). 
We use the same symbol + to denote the 
operation of addition for natural numbers 
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and for the integers, even though the 
operation is defined differently for each of 
these systems. The definition tells us that 
(4, 1)+(10, 5)=(4+10, 1+5) or (14, 6). 
Writing in the more familiar symbolism, 
the same problem is *3++*t5=*8. Simi- 
larly the definition tells us that (4, 1)+ 
(5, 10) =(4+5, 1+10) or *3+-5=~2, and 
continuing in this way with general num- 
ber pairs it is easy to establish the law of 
signs for addition of positive and negative 
integers. Again note that we did not prove 
these laws; they were implicit in the defi- 
nition of addition. We are also careful to 
distinguish between the symbol * in *3 
which is a number symbol, and the sign 
+, which is a symbol of operation. We say 
‘positive two’ for *2, never ‘plus two.’ 
We say ‘negative three’ for ~3, never 
‘minus three.’ 

It can now be proved that subtraction 
of integers is always possible. That is 
given any two integers, it is always pos- 
sible to find a third integer or zero which, 
added to the one integer, will produce the 
second integer. By the definition of sub- 
traction we have (a, b)—(c, d)=(x, y) if 
(ec, d)+(x, y)=(a, b). By definition 3, 


we have 
(ec, I) +(x, y)=(e+2, d+y). 
By definition 2 
(c+ax, d+y)=(a, b) if e+2+b=d+y+a. 


The last will be a true statement if x= 
a+d and y=c+bh, as is easily verified 
by substitution. For the given integers it 
is always possible to find the sums a+d, 
and c+b, and subtraction becomes omni- 
possible under the formula 


(a, b)—(e, d)=(at+d, b+c). 


Thus (6, 4)—(8, 2)=(6+2, 4+8) or 
*2—+*6=~—4. By many similar examples it 
is easy to establish the usual rules for the 
subtraction of positive and negative 
integers. In the domain of natural num- 
bers the problem 3—8 is impossible; in the 
integers the problem +3—+8 is possible 
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and has the answer ~5. The new system of 
numbers gives far more freedom of epera- 
tion. 

For the natural 
For the integers *3 X75 is 
two entirely different numbers for which 
so far no method of operating has been 


axs = 15. 


a product of 


numbers 


given. To assume that the answer is *15 
because of a corresponding product in the 
natural numbers is to eliminate the neces- 
sity for a definition of a new concept and 
proof of many theorems, which means the 
logical structure. Posi- 
the natural 


abandonment of 


tive 3, written as ‘3, Is 


not 
number 3, and therefore does not mean 
‘three times’ as used with natural num- 
bers unless it is so defined. Before we can 
proceed to the operation of multiplication 
we must define the operation as follows: 

Derinttion 4. The product of the inte- 
ge rs (da, bh) and tc. (d) is the Lrete ge P Lae <7 hd, 
(42+ 6, 


“15. Similarly we have 


oy » 


ad+be). Thus (6, 3) (7, 2) 


12+21) or *3-+5 
(2 5) (3, 5) =(6+25, 10+15) or —3--2 
*6. The product of these two negative 
numbers is a positive integer by definition 
of multiplication not by proof. Using gen- 
eral ordered pairs of natural numbers for 
the integers we can easily establish the 
law of signs for the product of positive 
and negative integers and zero. 

Thus (a, a+e) and (b, b+d) are any 
two negative integers. From the defini- 
tion, the product of these two numbers is 
the integer (ab +ab+ad+be+ed, ab+cb4 
ab+ad) which is greater than zero, since 
the first sum in the parentheses exceeds 
the second sum by ed. Hence, by defini- 
tion, the product of two negative integers 
is a positive integer. The importance ot! 
this paragraph lies in the fact that any 
logical approach to (~a) (~b) must be by 
definition, not by proof. With the four defi- 
nitions given for the integers it is now an 
easy example to prove, as theorems, that 
the five fundamental laws of commuta- 
tivity, associativity, and distribution are 
also true for the integers. The following 
excerpts give added weight to the asser- 
tions of this paragraph. 
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“Tt took a long time for mathematicians 
to realize that the ‘rule of signs,’ together 
with the other definitions governing nega- 
tive integers and fractions cannot be 
‘proved.’ They are created by us in order 
to attain freedom of operation while pre- 
serving the fundamental laws of arith- 
metic. What can-and-must-be proved is 
only that on the basis of these definitions 
the commutative, associative and distribu- 
tive laws of arithmetic are preserved.’ 

(iauss wrote to Bessel in the vear ISL1: 
“One should never forget that the fune- 
tions, as well as all mathematical concepts 
are our own Creations and that where the 
original definition ceases to make sense, 
one should not ask, what is?, but what is 
more convenient to assume?, so that there 
will always be consistency. So, for exam- 
ple the product of negative times nega- 
tive.’ And Hankel, in his work already 
mentioned, concerning the rule of signs: 
“It cannot be stressed too much in the 
face of the generally prevailing opinion. 
that all these equations in formal arith- 
metie never can be proven; these are 
arbitrary conventions in favor of the pres- 
ervation of formalism in calculation. 

We have shown that, for the integers, 
it is always possible to perform the opera- 
tions of addition, subtraction and multi- 
plication. However, it is not always pos- 
sible to divide two integers. The quotient 
of a number a by a number b is a number 
«such that the product br is equal to a. 
Thus ~8++*2 is ~4 because +2 = —§., 
8+--3 


in the system of integers. To make divi- 


However there is no answer to 


sion an omnipossible operation we must 
create an entirely new system of num- 
bers, called the rational numbers. We 
shall not do that here but it can be found 
in the references appended to this article. 

To attempt any logical presentation, 
similar to the one here given, in the high 
school is highly impractical and out of 
order. That was not the purpose of this 
article. High school algebra can and 
should be made meaningful by other 
methods than the use of rigorous logic. 


There are many ways to teach positive 
and negative integers that give correct 
concepts, are logically correct, and yet do 
not resort to logical rigor. How to do this 
would require several subsequent articles 
and is discussed in reference 3-a. 

It is sufficient to say here, that any 
high school presentation should (1) not 
entail developments that are logically 
fallacious, and (2) be intuitively convinc- 
ing and acceptable to the pupils. This 
article was presented with the hope of 
clearing up some logical fallacies con- 
cerning the law of signs, and to give, for 
those teachers who have never had the 
opportunity of studying it, an introduc- 
tion to the nature of the logical develop- 
ment of number. 

In the development as here presented 
the following points are worthy of em- 
phasis: 

1. Multiplication was defined uniquely 
for all the integers. We did not give one 
definition for positive integers (as a con- 
tinued addition as given by Sites*®) and 
as a continued subtraction for a negative 
multiplier, and then something altogether 
different for the product of two negative 
integers. Such an approach, found in some 
of the elementary texts, is unnecessary to 
the understanding of multiplication, it is 
confusing, and most of all illogical. 

2. We did not use a hybrid system of 
natural numbers and integers. We operate 
with the one system or with the other, not 
both. We did not confuse the natural num- 
ber 2 with the positive integer *2 or its 
general representation (a+2, a). We cer- 
tainly would not write an expression 
2[*4+(—3)]=2. All the numbers are 
integers, and then they should all be 
signed, or they are natural numbers, and 
then there should be only signs of opera- 
tion. If we do write +2[+4+~3] and reduce 
this to +2-*1 we still need a definition of 
these two integers before we can find the 
product. Thus the postulational approach 
by Van Engen” is illogical in the use of a 
hybrid system. It is also illogical in its 
postulational approach. 
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3. We do not postulate the associative, 
commutative, and distributive laws. In 
fact, as stated before, we prove these laws 
for the integers, and they are proved 
anew for each newly created number sys- 
tem. To assume that the laws do hold for 
all new number systems is putting the 
cart before the Indeed, under a 
different definition of multiplication, we 
can develop a logically consistent system 
of numbers in which the commutative 
law of multiplication no longer holds. 
Such systems have been developed and 
prove useful. Postulating these five laws 
for all number systems (or that the laws 
proved for positive integral exponents 
must therefore hold for all other types of 
exponents) is logically unsound. 

4. We did not confuse the sign — for 
negative integers with the sign — for the 
operation of subtraction. Thus we do not 
say that: (20—7) (20—3) =400—200? 21, 
where the question mark indicates we 
must put in the proper sign to make the 
result true; and since this must be +21 
consistency that (—7) (—3) 
must be +21.2-¢ The numbers occurring 
in the first product are natural numbers 
and the twosigns are those of subtraction, 
From this we cannot suddenly change to 
integers and addition if we are consistent 
in our development. In fact, the product 
and d are 


horse. 


demands 


(c—d), where a, b, ¢, 
natural numbers is possible if and only if 
a>b and c>d, and under this condition 
(a—b) (e—d)=(act+hd)—(be+ad) where 
the letters represent natural numbers and 
the signs are those of operations. Further, 
if we have a product of integers (*6—*3) 


(a—b) 
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(+5—+*2) we can show that this is equiva- 
lent to the product (*6+ 3) (*5+7>2) 
but to evaluate this product we must 
first have a definition for the multiplica- 
tion of two negative integers, two positive 
integers, and a positive and a negative 
integer. Multiplication is defined anew for 
each newly created number system, it is 
not proved. 

5. In the training of our teachers of 
high school mathematics there appears to 
be a real need for a careful study of the 
logic of algebra as well as a study of the 
logic of geometry. 
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Installment Buying Interest Rates by a Simple 
Approximation Formula for Rapid 
Mental Calculation 


By H. C. CHRISTOFFERSON 
Miami University, Oxford, Ohio 


INSTALLMENT buying Is again beginning 
to go on aw rampage as it did in the 1920's. 
news release estimates an in- 
crease of $170,000,000 per month. A 
glance at a daily newspaper or a few 
hours spent in shops where radio phono- 


A recent 


graphs, automatic washers and cars are 
sold, will reveal the amazing and alarming 
trend. 

If a taxi driver wrecks his taxi or a 
laundress wrecks her washing machine, 
and neither has any savings or capital 
with which to buy a new one, installment 
payments may make it possible to earn a 
living. Under these conditions, a high 
interest rate concealed in a carrying charge 
may be justified. However, for luxury 
items that people may want but not need, 
the program is difficult to defend for a 
large majority of people in contrast to a 
pay-as-you-go policy. Not only are large 
interest rates charged under cover of 
insurance and carrying charges, but, at 
this time of rising prices, an inflated de- 
mand created through this dangerously 
easy credit will tend to push prices higher 
and at an accelerated rate. To many the 
inevitable result will be: selling boom— 
crash—depression. 

All teachers, but especially teachers of 
social studies, business arithmetic and 
mathematics, can now make a significant 
contribution to our society by emphasiz- 
ing not only the high rates of interest, but 
also the dangers to our society. which are 
inherent in this artificial stimulation of 
demand. The formulas which are avail- 
able for determination of the interest rate 
are so involved and require so much com- 
putation that they are of little use to a 
purchaser who is wavering between sensi- 


ble buying and buying items he can ill 
afford. A short formula for use in rapid 
calculation is badly needed. ‘The following 
analysis reveals three ways of computing 
interest rates and concludes with an ap- 
proximation formula that is adequate for 
common use to reveal the rate of interest 
which lies concealed in the carrying 
charge 

The following specific situation will pro- 
vide a basis for analysis and generalization 
and will supply the formulas which are 
necessary to reveal the relationships 
needed. A washer lists at $90 cash but 
shows a 6°% carrying charge for deferred 
payments, $5.40, making the installment 
price $95.40. This is paid by a cash down 
payment of $14.40 and monthly payments 
of $13.50 per month for 6 months. 

Varied rates of interest are found by 
varying the time when the interest is 
paid. The book balance is $81. If this is 
considered principal, then the interest is 
paid in the down payment. If the down 
payment of $14.40 is credited on the $90, 
then the principal balance is $75.60. This 
is the principal amount which one would 
need to borrow to pay cash. With this in- 
terpretation, the interest is still owed and 
‘an be paid in one of two ways, either 
monthly or in the last payment. There are 
three ways to pay the carrying charge: (1) 
pay interest first out of the down payment; 
(2), distribute the charge, paying it 
monthly or weekly; (3) pay interest last, 
out of the last payment. These three an- 
alyses are given in the table on page 178. 

Note in the columns marked “Interest 
Distributed” that $.90 interest is paid each 
month and that the balance of the $13.50 
monthly payment, $12.60, is applied on 
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INSTALLMENT BuyING PROBLEM FOR ANALYSIS 
Washer $90—cash or deferred _yoneeoe charge 6% or $5.40 
Down payment—$14.40 monthly payments, $13.50 for 6 mo. 
Monthly (1) Interest First (2) Interest Distributed (3) Interest Last 
Time Payments ——-- - 
Book Balance Prin. Bal. Int. Bal. Prin. Balance 
Ist Mo. 13.50 81.00 75.60 5.40 75.60 
2nd Mo. 13.50 67.50 63 .00 $.50 62.10 
3rd Mo 13.50 54.00 50.40 3.60 48.60 
4th Mo. 13.50 40.50 37.80 2.70 30.10 
5th Mo. 13.50 27 .00 25.20 1.80 21.60 
6th Mo. 13.50 13.50 12.60 90 8.10 
S1.00 81.00 +13 .50 75.60 +12 .60 75.60+8.10 
2 2 2 
Average P1 pal 
(B+L) 17.25 14.10 $1.85 
the principal. In the last column, ‘Inter- ; 0.40 v.80. 
(4) Ps : : = 29.8%. 


est Last,’”’ the $5.40 interest is not paid 
until the end. The monthly payments ot 
$13.50 are all applied on the $75.60 leaving 
for the sixth month only $8.10 in principal 
to be paid. The $13.50 payment pays this 
$8.10 balance in principal and the $5.40 
in interest. 

Probably the simplest way to compute 
the interest rate is in terms of average 
principal debt. 
months, but in a changing amount, the 
principal may be considered as the average 
of these amounts. One way to get the aver- 
age is to add the balances and divide by 


Money is owed for 6 


the number of payments. A shorter way, 
for numbers in simple series, is to add the 
first and last balances and divide by 2, 


(B+L)/2. 
INTEREST RATE COMPUTATION 


Let p=average principal, «=$5.40, 
t=0.5 year. 

R,=rate, interest paid first, R,=rate 

with interest distributed, and R;= 


rate with interest paid last. 


1 
(1) i=prt or r=— 
pl 
5.40 10.80 ; 
(2) R=—— =—— = 22.8% 
47.25X0.5 47.25 
5.40 10.80 


(3) Re= 5% 


44.10X0.5 44.10 


1.SOKO.5 AL.S85 
General Formulas 

Let B=first balance, L=last balance, 
?= carrying charge. 

B has two interpretations and L has 
three, dependent upon the considerations 
given previously. See the table preceding: 

B=81.00 or 75.60, 
L,=13.50, 12.60, or 8.10. 

i 27 

B+L-t (B+L)t 


» 


c= 


APPROXIMATIONS FORMULA 

In the above problem, the important 
consideration is not whether the real rate 
is 22.807, 24.57 or 25.8% , but the evident 
fact that it is about 4 times the apparent 
6°% rate. This reveals the need for a rapid- 
fire approximate rate. Since the down 
payment is usually at least as much as a 
monthly payment, B+ will approxi- 
mately equal the cash price, or, the aver- 
age principal is approximately half the 
cash price, $45.00 against 47.25, 44.10 and 
41.85. Suppose we use P for cash price, r 
for apparent rate, R for real or true rate of 
interest involved in the carrying charge. 


21 General formula just 


1) n= BLL derived. 











INSTALLMENT BUYING INTEREST RATES 


(2) B+L=P, i=Pr 


9p, . 
(3) R- 2Pr (approximately). 
; pt Substitute (2) in (1) 
D>» . ° ° . 
-' final approximation formula, 
; Which may also be written 


(4) R 


(5) H=2Zr 


Application: 


2(6%) 
R =——- = 24%, or 2X6% X— = 24%. 
0.5 0.5 
Rule: The true rate of interest in any tn- 
stallment proposition is approximately twice 
the apparent rate divided by the time in 
years, or, twice the apparent rate times the 
reciprocal of the time stated as a fraction of a 
year. 
Further application: 
Suppose the apparent rate 10°Q and 4 
monthly payments, 4 year. Then, 
2(10%) 


R=—— — = (60%. 


Or, 
time 12 months. Then, 


suppose the charge is 10°%, but the 


2(10%) ' 
R=—- —-= 20%. 
l 
This formula makes sense if one just does 
a bit of common sense thinking. Since the 
average principal is about half the eash 
price and the apparent rate is figured on 
the cash price or first balance, that alone 
will double the rate. Then, too, the ap- 
parent rate is figured on the yearly basis. 
If the real basis is less than a year, that 
again would affect the real rate, and in- 
versely with the time. If the real time is a 
half year, the apparent rate would double 
again. Hence, the real 24°% from the ap- 
parent 6°%. 

If the rate for the carrying charge is 
figured on the unpaid principal, as it often 
is, instead of on the cash price, a slightly 
more accurate formula can be approxi- 
mated. That would mean 6% of the $75.60 
in the given problem or $4.54 as a carrying 
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charge. The formula will be based on the 
assumption that the interest is paid first or 
distributed, not paid last. Use n =number 
of payments. 


9, 


21 
(1) R=——— - General formula. 
(B+L)t 
(2) B=nb, t=rB=rnL 
2rnL 2url 
(3) R= 





(nL+L)t Lint+)e 
Substituting (2) in (1) and factoring. 
2nr ne 2 
(4) &=——— 
(n+1)e 


Note that 2n/n+1 in this formula is 2 
in the other formula. For the conditions 


_ “" "| Simplifying 
n+l ¢ (3). 


mentioned, this gives a closer approxima- 
tion. 

If r, the apparent rate, is not given, it 
ean readily be obtained by dividing the 
carrying charge, 7, by the unpaid balance, 
B or P. The formula for approximation 
then becomes the following: 


Zar 2 
(1) R=—=—Xr 
t l , 
‘ 2 
(2) r=— 
B 
(3) R=—xX— 
t B 
27 
(4) Or, R=—- 
Bt 


APPLICATION TO SAMPLE CASES 


1. A garage in a northern state had a 
table showing deferred payment plans for 
3 months to 12 months and for original 
bills of $50 to $500. A $50 bill would be 
paid in 3 months by $18.71 per month, 
making a total of $56.13 or $6.13 charge 
for carrying the account for 3 months. 
$6.13 is 12.26% of $50, and on the surface, 
this seems a small interest rate for a man 
who does have a car but does not have $50 
for a repair bill. 


22 2 6.13 





=8 X 12.26% 
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=98.08°0, the real interest charge 
involved. 


2. For a $500 bill paid in 12 months the 
monthly payment at this garage would be 
$44.59 or a total of $535.08, a carrying 
charge of $35.08 apparently 7.0°% of the 
$500 debt. 

2 35.08 2 
R=—X—— =— X7.0% = 14.0%. 
l 500 1 
This is a reasonable rate for such a large 
bill and reveals that this particular garage 
penalizes the man who cannot pay cash 
for a small bill. 

3. A radio phonograph is 
$325.00 terms $75 cash 6% on balance for 
deferred payments in 5 months. 
=6% of $250=15. 


Carrying charge / 
= $250 + 15 =$265 


Book balance 
Monthly payments = 265/5 = $53. 


marked 





2i 2x6% 12 
R=—= a. =2X6% X— 
t o 12 0 
144°; 
=e_—o = 28 8° 
5 
Or, 
2n r 10 6% 
R=——.—=—.—— 
n+1 t 6 5712 
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10 . ™ 
=—X6%X— =24% 
19) oO 
Or, accurately, 
27 2X15 7 
a ee 4¢ /, 


R= -= - = 
(B+L)t (250+450)5/12 


L.=$50 if interest is distributed at $3.00 
per month. 
L=$38 if interest is paid at the end. Then, 
2X15 
R=————_ = 25%. 
(250+38)5/12 

The short formula exaggerates a bit if 
interest is computed on the unpaid prin- 
cipal balance. In this case, the second short 
formula could readily be used. Often the 
carrying charge is figured as a per cent of 
the total price, as for example, a discount 
for cash. On the average, the short formula 
will be in error by less than 4’; of the com- 
puted rate. For example, the approximate 
rate of 24° from the table data differs 
from 25.89%, 24.59% and 22.89 by less 
than #5 of 24°>. However, for a quick esti- 
mate of actual rate of interest in install- 
ment offering, R=2r/t or R=2/tXi/B 
provides an easy way of discovering the 
presence of exorbitant rates and should 
serve as a deterrent for hasty buyers. 





Indiana University Workshop in Mathematics 


INDIANA Unrversiry will hold its second annual Workshop for Mathematics Teachers 
June 20 to July 2. Graduate credit will be given for those who desire it. There will be 
exhibits, lectures, group discussions, analysis of problems brought in by the members. 
Programs will be available about May 1. If you wish a program, please write Philip 
Peak, University School, Bioomington, Indiana. 

















Aptitude Tests in Relation to the Teaching 
of Plane Geometry 


By Estuer b. Ginny 


( niversity of Houston, Houston, Texras 


THe classroom teacher who receives her 
vreatest the satisfaction of 
knowing she has done her utmost to ob- 
tain desired results in the instruction of her 
examining her 


reward in 


pupils is) continuously 
methods and techniques of 
with an eye to their improvement. If re- 
sults are not of sufficiently high quality, 
she seeks all possible reasons for the lack 


instruction 


of pupil achievement and attempts to 
adapt her procedures to the situation. 

the 
department — of 


members of the 
Roosevelt 


For some time 


mathematics 
High School, Chicago, were dissatisfied 
with the results of their teaching of plane 
geometry. The pupil population of Roose- 
velt is composed of students who hope and 
plan to go to college, and a large propor- 
tion of them do go shortly after their high 
school graduation. Since colleges in general 
require a year each of algebra and geome- 
try for entrance, a large number of Roose- 
velt students elect two 
mathematics. [t is then the problem of the 
classroom teacher to give them a satis- 
stages of 


these years of 


factory experience in those 
mathematies. 

The dissatisfaction with pupil achieve- 
ment in geometry was the topic of discus- 
sion of the department for considerable 
time. Individual teachers tested various 
teaching devices. Emphasis on reading 
and its relation to mathematics was made 
by all. The fundamentals of arithmetic 
were systematically reviewed. In the 
spring of 1947, a study of the marks given 
by the teachers of six classes of beginning 
geometry was made and related to the test 
data on file in the adjustment office. The 
data, when tabulated and examined, were 
significant and suggested a course of pro- 
cedure and a policy for programming that 
were later followed. 


The distribution of marks for the geom- 
etry 
the school year 1946-1947 follows in Table 


I. 


classes for the second semester of 


TABLE I 


Distribution of Marks for Six Geometry 1 Classes 
at Roosevelt High School for the Semester 
ending June, 1947 


Number of Pupils” 


Beheol Mark Receiving Mark 
14 


S (95-100) 


Ik. (88-94) 34 
G (81-87) 50 
F (75-80) 86 
D (Failure) 17 
Dropped 6 
Left 5 

212 


Total 


An examination of the above table 
shows that while ninety-eight pupils re- 
better than average 


three received a 


average or 
marks, one hundred 
mere passing rating or failed. Six had 
dropped the subject and five had left 


ceived 


school. 

There arose the question, then, as to 
what were the reasons for such low ratings 
for more than half the pupils. Since classes 
in geometry were composed of pupils of 
all levels of intelligence on a heterogene- 
ous basis, the factor of ability and apti- 
tude could not be disregarded. Therefore 
the test data available in the Adjustment 
office was consulted. 

Data were available for all 
though not in the same form nor from the 
same standard tests. The most frequently 
appearing data was from the Chicago 
Primary Abilities Tests, which had been 
used in earlier testing of seventy-two 
of the pupils who had received marks of 
F, or merely passing. 

The Chicago Primary Abilities Tests 
measure the factor quotients in the areas 


pupils, 
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of number, spatial relationships, reason- 
ing, verbal understanding, work fluency, 
and memory. Although all of these factors 
function in learning, yet certain ones are 
more frequently employed in, and more 
pertinent to the learning of mathematics. 
The factor quotients were tabulated for 
the seventy-two students and studied for 
their implications. They follow in Table 


Il. 
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Mathematics Department decided to at- 
tempt to improve the achievement of 
pupils with low geometric ability. Since 
no one risk classification of 
pupils on the basis of one factor quotient 
and obtaining the data from individual 
files in the adjustment office involved the 
expenditure of too great an amount of 
time for classroom teachers with a full 
teaching load, the field of tests was ex- 


wished to 


TABLE II 
Factor Quotients of Seventy-two Pupils receiving a Mark of F in Geometry 1 as Determined 
by the Chicago Tests of Primary Abilities 


Special Re- 


Factor ‘ 
Quotients Number lationship Reasoning 
160-169 0 0 l 
150-159 7 S 9 
140-149 11 3 9 
130-139 10 3 10 
120—129 10 b Ss 
110-119 11 Q 7 
100-109 6 Q Ss 
90-99 8 6 9 
SO—S9 D 13 y 
70-79 1 Ss 6 
60—69 0 b 0 
50-59 0 2 l 
{0-49 0 0 0 
30-39 0 0 l 
20-29 0 0 0 
10-19 0 0 0) 
0-9 0 l 0 
—42 if) 0) 0 
—46 0 | 0 
*** *“*e* +* *“+* 
—67 0 | l 
6H 0 l ] 
~78 0 | 0 
Total 72 72 72 


From the data of Table Il, nine of the 
pupils receiving a mere passing mark had 
a factor quotient below ninety in Num- 
ber, thirty-one below ninety in Spatial 
Relationship, eleven ninety in 
Reasoning, ten in Verbal Understanding, 
fifteen in Word Fluency, and twenty- 
seven in Memory. Of course, all of these 
low scores did not belong to the same in- 
dividual pupils. While a low factor quo- 
tient in Spatial Relationship occurred 
most frequently, yet a low factor quotient 


below 


in Memory was a close second. 
As a result of this survey of marks and 


factor quotients, the members of the 


Word 


Verbal Un- ; : Memory Total 
derstanding Fluency : 
0 0 l 2 
i 3 11 39 
{ 6 6 39 
1 Ss 2 37 
10 10 3 57 
133 12 11 65 
15 11 7 17 
12 a i 16 
S + 2 39 
| 2 7 28 
0 3 7 13 
0 l l 5 
] 0 5 6 
0 0 0 l 
0 0 0 0 
0 0 0 0 
0 0 I 2 
0) 0 | I 
0 0 1 2 
* *“*e« *“** “* 
0) 0 l 2 
0 0 l > 
“** *“** ** “** 
0 0 0 l 
72 72 72 132 


plored for one test that could be easily 
administered and scored and that would 
contain elements of all possible factors of 
intelligence. Accordingly, through the co- 
operation of the Adjustment Department, 
the Lee Test of Geometric Aptitude was 
administered to the stu- 
Algebra 


obtained and 
dents in the 
November 1947.! 

The test manual states, ‘To provide a 
basis for determining whether or not a 
student should take geometry, a critical 


classes of 2, in 


1 Lee Test of Geometric Aptitude, Dorris M. 
Lee and J. Murray Lee, published by California 
Test Bureau, Los Angeles, Calif 














APTITUDE TESTS IN RELATION TO TEACHING OF GEOMETRY 


low score of 24 has been set. Students get- 
ting below 24 should be counseled against 
taking geometry.’’ While this is good ad- 
vice, yet such counsel is not always ac- 
ceptable to a pupil who has aspirations 
for a college education and whose parents 
are eager to provide their children with 
the advantages of further educational op- 
portunities. 

The results of the aptitude test were as 
follows: 


TABLE III 


Scores on the Lee Ce ome tric A plitude Te st Given to 
lo 15, Pupils un Alge bra y Classes al Roose- 
velt High School, November 194; 


Number of Pupils 


Score 
OS -71 l 
64-67 a) 
60-633 2 
56-59 y 
32-55 7 
48—51 3 
44-47 10 
10-433 1S 
360-354 Ls 
32-35 IS 
28-31 15 
24-27 11 
20-23 20 
16-19 10 
12-15 10 
8-11 6 
4-7 2 
0-3 l 
Total 157 


Of the above, there were forty-nine 
students with aptitude scores below the 
critical score of twenty-four. Two possi- 
bilities presented themselves to provide 
for instruction for these individuals: to 
accept the usual procedure of heterogene- 
ous grouping and attempt to give atten- 
tion to their needs in such a class, or to 
segregate those with low aptitude scores 
in two classes and attempt to adapt in- 
struction to their capacities and possible 
rate of progress. The second alternative 
was accepted. Two teachers volunteered 
to take the special classes, and with the 
co-operation of the principal, these classes 
were scheduled for the second semester of 
the school year, 1947-1948. 

The teaching of such a class has its 


peculiar advantages and its peculiar 
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problems. The students were not in- 
formed of their scores, of course, but they 
were told that the test had revealed they 
would have difficulty with the subject. 
They were impressed with the fact that 
so much trouble had been taken to meet 
their difficulties and were very apprecia- 
tive of the efforts made. Motivation, 
therefore, was not a problem, and almost 
without exception each member of the 
special classes applied himself to the 
learning process with enthusiasm. 

Of necessity, methods of teaching had 
to be modified to fit the situation, often 
on the spur of the moment. Just what con- 
stitutes geometric aptitude is uncertain; 
it may be the result of training in observa- 
tion of shape and form; it certainly in- 
volves ability to form abstract concepts; 
and it requires the ability to reason. With 
these abilities, it requires facility in read- 
ing and expressing mathematical thoughts. 
Both teachers used a modified laboratory 
upproach to the subject. Scissors and 
paper were standard equipment, along 
with the usual straight-edge, compass, 
and protractor. Wherever and whenever 
possible, concrete illustrations were made 
with objects. Pupils were encouraged to 
make their own models. 

One of the most difficult topies in geom- 
etry is the development of the concept 
of congruency of triangles. In this in- 
stance, pupils constructed each of the 
cases of congruency with compass and 
ruler, cut the figures out of their paper, 
and actually placed one upon another in 
the order of construction. When the idea 
had been made clear to all, then came the 
formal demonstration as an exercise in 
oral composition. 

The concept of the triangle as the only 
rigid figure was actually demonstrated 
by the use of a model made in woodshop 
by a member of one class. Its use in con- 
struction of buildings, and bridges, and 
airplanes, was illustrated by pictures 
gathered from current periodicals. Paper 
folding to develop the idea of bisection of 
angles, the concurrency of lines within a 
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triangle, the properties of parellograms, 
was employed. Many of these valuable 
aids to teaching are to be found in the 
Kighteenth Yearbook of the National 
Council of Mathematiecs.* 

It was found that these children could 
develop the ability to solve original prob- 
lems that involved the congruency of one 
sets of triangles; if the proof of an original 
exercise required the congruency of two 
sets of triangles, they could think through 
the proof as a group with the assistance of 
the but the effort 
consumed appalled them in retrospect. 


instructor and time 
Life just should not be so complicated. 
Both the 


study requirements for the first semester 


Classes covered course of 
with no topics omitted. However, since it 
required more time to develop geometric 
concepts, the more difficult original exer- 
cises which delight the mathematician 
were not attempted. At all times, the aim 
of teaching was to develop understanding 
within the limits of the pupil’s ability. 

In order to evaluate this experiment in 
teaching pupils of low geometric aptitude 
in segregated classes, at the close of the 
first semester a standard test of achieve- 
ment® was administered to all Geometry 1 
High School. The 


percentile rank on this achievement test 


Classes at Roosevelt 
for all students who had been given the 
aptitude test follows in Table IV. 
Someone, of course, will look at the 
total of Table LV and compare it with 
that of Table II] and wonder what hap- 
pened to the forty-five additional pupils 
who took the aptitude test originally. 
Some of them failed in Algebra 2 and 
repeated that them 
elected something other than Geometry 1 
and did not 
given at the end of the first semester of 
the subject. Some of them had moved to 


subject. Some of 


take the achievement test 


2 Multi-Sensory Aids in the Teaching of 
Mathematics; Bureau of Publications, Teachers 
College, Columbia University, New York. 

’ Becker-Schrammel Plane Geometry Test, 
Test I, Form A; Bureau of Educational Meas- 
urements, Kansas State Teachers College, 
Emporia, Kan., 1934. 
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TaBLe IV 
Percentile Rank on Becker-Schrammel Plane Ge- 
ometry Test I of Ppuals tested for Geo- 
metric Aptitude 


Number Number 


Percentile of Pupils of Pupils Total 
Rank in Special in Regular 
Classes Classes 

96-100 0 0 0 
91—95 0 ) ) 
86-90 1] l l 
SI-S5 l 5 6 
76-80 0 4 4 
71-75 2 5 7 
66-70 l 10 1] 
61-65 2 9 11 
56-60 0 5 D 
51-55 l 10 11 
16-50 2 10 12 
11-45 2 6 Ss 
36-40 rs) 3 Ss 
31-35 2 2 4 
26-30 o Zz Ss 
21-25 > 3 Ss 
16-20 2 l 3 
l1-1ld a 2 5 

6-10 3 4 7 

O-— 3d 6 2 s 

Totals 5 sv 132 


other high school districts. ‘The pupil load 
in the six geometry Classes Was more than 
the total shown in the above table but the 
additional pupils were those who had 
previously failed in the subject, or those 
who had transferred to, or moved into, 
the Roosevelt High School district. Apti- 
tude test scores therefore were not avail- 
able for all students in the Geometry | 
classes tested. 

An examination of the percentile ranks 
in the above table shows a rather accept- 
able distribution of scores. However, per- 
centile ranks are more intelligible when 
translated into terms of school marks. 
These follow in Table V. 

The success of the modified laboratory 
procedure as determined by the test is 
evident. Only five of the students in the 
special classes received a failure rating, 
while five of those with an aptitude score 
which would normally predict 
fuiled. 

Since a rating on a single achievement 
test is not the customary method of mark- 
ing pupils and since attitude, daily prep- 


SUCCESS 


aration, and marks on tests and required 
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TABLE V 


School Marks on Becker Schrammel Achievement Test in Six Geometry 1 Classes at Roose- 
velt High School for Semester Ending June, 1948 


Number Ree. Percent 


Number Re- 


Per cent of 


-ercent 7: 
Percen Total Re- 


Semester Mark with Receiving ceiving Mark cits Windail 

Mark Apt. Score Mark with Apt. P MM: _ ia ceiving 
below 24 Score above 24 — Mark 

sS (95-100 ( 0 5 5.4 5 3.8 
Io (SS8—-94 2 5 12 13.1 14 10.6 
(i (S1-87 24 60 63 68.5 87 75.9 

kK (75-80 9 22.5 7 7.6 16 12.1 
Ll) (below 75) 5 12.5 5 5.4 10 4.0 
Total 10 100.00 G2 100.0 132 100.0 


work are all considered when a teacher 
makes her final evaluation of a pupil's 
work, the semester marks of these pupils 
ure significant to this study. They follow 
in table VI: 

In the segregated classes, those who 
would otherwise have experienced a much 
higher mortality reduced their failures to 
ten percent, three percent of the total 
tested for aptitude. It is questionable if 
they would have had as successful an ex- 
perience in regular classes, competing 
with the remainder of the pupils. In com- 
menting on the experiment, one of the 
teachers of the segregated classes wrote, 
“IT believe they enjoyed geometry, and I 
can’t say that for a slow child in a hetero- 
geneous group.” 

In summary, while much has been 
Written on the subject of segregation of 
Classes on the basis of ability, vet those 
who participated in this experiment as 


teachers of the groups with an aptitude 


score below the critical one felt that it was 
worth while from the standpoint of results 
and of pupil satisfaction. Although data 
which covet the 
aptitude test are on file in the adjustment 
office yet the administration and scoring 
of the tests and classification of the data 


the areas measured by 


secured were accomplished with more 
efficiency and dispatch than would have 
been possible in searching through the 
files of the individual pupils. Methods of 
teaching could be more readily adapted to 
the ability of each group and individual 
difficulties could be more readily ascer- 
tained since they were more obvious to 
the teacher. The child who would other- 
wise hesitate to exhibit his lack of under- 
standing in a heterogeneous group lost his 
hesitancy in a group of his own kind. 
While it might not be possible to set up 
such an experiment in every school, yet 
is possible 


wherever and whenever it 


those who participate will probably find 





TaB.e VI 
Semester Marks for Pupils with Geometric Aptitude Scores in Six Geometry 1 Classes at 
Roosevelt High School, for Semester Ending June, 1948 


Number Re- 
ceiving Mark 


Per cent of 


Number Re- 
Total Re- 


Jar pa 
ceiving Mark Per cent 


Receiving 


Per cent 


Semester Receiving 


Total 


Mark with Aptitude me with Aptitude ame ceiving 
Score below 24 Mark Score above 24 Mark Mark 

S (95-100) 0 0 be 8.7 8 6.0 
E (88-94) 4 10.0 23 30.4 32 24.3 
G (81-87) 15 34.5 30 32.6 45 34.1 
F (75-80) 17 42.5 36 28.3 43 32.6 
LD) (Below 75) { 10.0 0 0.0 i 3.0 
Total 40 100.0 92 100.0 132 100.0 
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that their efforts are repaid in the satis- 
faction they themselves receive and in the 
enjoyment the students evidence in their 
accomplishments. 
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The Ellipse from the Circle 
By Witur1aM R. Ransom, Tufts College, Medford, Mass. 


For many purposes it is advantageous to re- 
gard the ellipse as the result of applying a one 
way stretch (or shrink) to the abscissas (or or- 
dinates) of a circle. The cartesian equation of 
the ellipse is commonly deduced from its focal 
property; the algebraic work in this involves 
twice squaring and the appearance and disap- 
pearance of fourth degree terms. The equation 
is much more simple and directly obtained by 
considering the stretching of a circle; moreover 
the focal property emerges from that point of 
view in a simple and natural way 
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If the circle 2?+y7?=b? is elongated so that 
the horizontal lengths are changed in the ratio 
of b to a, the abscissa, x, of a point on the circle 


is changed to #=ar/b, whence r=6b2/a. On 


substituting this into the circle equation we get 
(b%/a)?+y?=b*, or (x/a)?+(y/b)?=1 as the el- 
lipse equation 
Now we ask about the distance from a point, 
E. (z, y), on the ellipse to a point, F, (c, O) on 
its long axis. The square of this distance is 
(ax/b—c)?+y?, which may be transformed as 
follows: 
(EF)? = (a?/b?) x* 


-2acr/b+c?+h?—2? 
=r -t c t i? 


For this to be a perfect square, we must choose 
c so that 
ae 
a ) a 
- (c? +h?) = (ac/b)? 
2 


which gives at once, c? =a? —b?. Using this value 
we get 
(EF)? =c?z?/b? —2acz/b +a? 


To choose the positive root for EF, we note 
that c<a, and since P is on the circle z<hb, 
whence cz <ab and cxr/b <a. Hence for the posi- 
tive root we have EF =a—cx/b. 

Similarly, if we replace F by F’ at (—c, O), 
we get EF’=a+cr/b. The focal property, 
EF + EF’ =2a, follows immediately. 











A Department of Mathematics Prepares an Exhibit 


By Myron F. Rosskorr 


Syracuse University, Syracuse, N. Y. 


and 


(TAYLORD C. MONTGOMERY 


John Burroughs School, Clayton, Mo. 


Various individuals place the study of 
mathematics at all points on the scale 
from zero to infinity when its essential 
Value in human endeavor is considered. 
There are those who recognize no practical 
uses for mathematics and there are those 
who believe that its study holds the sec- 
rets of life. 

Teachers of mathematics have had 
cause for considerable concern during the 
past two decades because of the pointed 
attacks on the effectiveness and worth of 
their teaching. These attacks have not 
been without value. Study of specific 
problems raised by the questioning of 
mathematics teaching has been fruitful 
of results with implications in other areas. 

In planning its share in a school-wide 
exhibit of pupil work, a mathematics de- 
partment realizes that it has a twofold 
duty:—(1) there is a beauty to mathe- 
matical results and mathematical think- 
ing which it is well to stress at every op- 
portunity; (2) mathematies is practical. 
The study of mathematics arouses in 
some students 
worthwhile and satisfying; these indivi- 
duals who sense the internal beauty of our 
subject must not be slighted when work is 
displayed. On the otber hand, there are 
many who can see no further than the 
application of mathematics; these, too, 
must have a chance to plead their cause. 

Many mathematics teachers consider 
it “taking time” from their instruction in 
the fundamental manipulative skills when 
discussions arise concerning intelligent 
citizenship or processes of government or 
full employment or distribution of goods. 
These topics have mathematical implica- 


an enthusiasm which is 


tions and are included in our courses of 
study because they contribute to a pupil’s 
growing understanding of the social and 
economic system in which he lives. An 
understanding of taxes (income, amuse- 
ment, sales, and the like), interest rates in 
banking and installment buying or home 
financing must be made important to the 
pupil at his level. The problems must be 
meaningful; that is, the materials used in 
the classroom must be such that outside 
the classroom the pupil will recognize ap- 
plications of the procedures taught. Other- 
wise these idvas are not likely to matter 
much to him. Actual experiences are more 
effective in learning than are intellectual 
discussions only. Classroom morale can 
be developed to a bigh point by means of 
pupil planning for an exhibit. With the 
teacher guiding the discussions, 
ideas for activities in connection with the 
exhibit will come from the pupils them- 
selves. Since they feel that they have had 
a real part in purposing their activities, 
they are more likely to maintain a high 
level of work throughout the period of 
preparation. 

But there is more to an exhibit of a 
school’s work that what goes on in the 
individual classrooms. A year before the 
all-important date, the faculty begins 
its consideration of plans. Procedures are 
discussed at several faculty meetings by 
the faculty committee in charge. Question- 
naires are sent out to each faculty mem- 
ber, a deadline for their return having been 
set in advance. From the responses to 
these questionnaires the Planning Com- 
mittee is able to allocate space for the 
exhibit, prepare a tentative time schedule, 


class 
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and estimate the quantity of needed sup- 
plies. At the beginning the faculty is 
somewhat apathetic; the exhibit date is 
far in the future and there seems to be no 
immediate need for planning. But com- 
mittee reports to the faculty offer so much 


data for consideration and examination 
that there soon results a quickening of 


interest. Departments worry about sup- 
plies, too; students who desire to con- 
struct elaborate exhibits must begin to 
work; it is obvious that posters, signs, and 
labels cannot be prepared the day before 
the exhibit. 

As a result of these faculty-wide dis- 
cussions certain individuals and certain 
departments are given responsibility for 
one phase of the planning and authority 
to carry out its recommendations. For 
example, one person is put in charge of the 
program and the requests for students’ 
time; these two go together since one 
job cannot be accomplished without the 
other. All members of the faculty submit 
to him the names of the students desired 
and the time intervals they are needed 
(that is, half-hour periods during the 
scheduled time of the exhibit). It is his 
task to try to satisfy everyone as nearly 
as possible. He is responsible for seeing 
that every pupil has a share. This is an 
total 
there 


exhibit which represents school 


participation. It is obvious are 
veveral requests for the same pupils. All 
such problems are solved by amicable 
compromise among the people (including 
the pupils) concerned. 

As another example of organization, 
consider the problem of posters, signs, 
and labels. Ordinarily one would say that 
this is in the domain of the art and in- 
dustrial arts departments; but wait a 
minute; those departments have their own 
exhibits to get ready. How can they de- 
vote a large share of their time to satis- 
fying the needs of all fields of study in the 
school? This is worked out to everyone’s 
satisfaction when one of the men in the 
industrial arts department volunteers to 


be responsible for all lettering. Teachers 
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make their requests of him, not verbally, 
of course, but written out in detail so that 
there will be no mistakes. Kach teacher 
tells this man when the label or poster or 
sign has to be ready, the dimensions, and 
the size of lettering desired. With such 
specific information he is able to organize 
a corps of students to work according to a 
time schedule. 

Being made up of people trained to 
analyze problems systematically, the ma- 
thematics department develops a pattern 
of attack on its share in the exhibit. Its 
members know, from their previous ex- 
periences with mathematical exercises, 
that a step by step process of solution is in 
order; not everything can be left until the 
last month. So soon as the exhibit project 
is unfolded in faculty meetings a depart- 
scheduled. At this 
gathering the problem, “What does the 


mental meeting is 
mathematics department wish to exhibit?” 
is discussed at great length. No definite 
conclusions are reached; the possibilities 
are explored and the thinking of the group 
is directed along several paths. By the 
time of adjournment a future meeting Is 
agreed upon, having for his 
individual task the outlining of bis par- 
ticular desire or desires for the exhibit. 
Clearly the interests of the group 
diverse. It will be an easy matter to ob- 


everyone 


are 


tain an exhibit with a variety of material 
and to divide responsibility among the 
members of the department. 

Sufficient time is allowed between de- 
partment meetings to give busy teachers 
an opportunity to work out their ideas in 
detail. Even though one realizes 
they are stimulated by faculty discussions, 


some 


a desire to see mathematics presented to 
the “public” in the most favorable light, 
and to have their students’ ideas repre- 
sented in the exhibit, it still amazes one 
to see the fine work which has been done. 
Kach mathematics teacher has either a 
sample of work to show and explain to 
the rest or a detailed outline of a pro- 
gram of exhibit material. (It should be a 
matter of record that two meetings were 
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used to present the plans to the group and 
to discuss the advantages and disad- 
vantages of each plan.) Through these 
discussions a synthesis of individual plans 
Was attained which unified all the efforts 
to present the students’ work in mathe- 
matics. 

Let us be your guide along the corridors 
of the John Burroughs School to view the 
reference to 


(with particular 


mathematics, of course). These materials 


exhibit 


were selected and arranged by students in 
the their 
teachers 


visers only. Since the work was done by 


school’s matbematics classes; 


served as counselors and ad- 
pupils from grades seven through twelve, 
the range of content is from drill work on 
the fundamental operations in arithmetic 
to examples showing applications of ele- 
mentary calculus. 

Outside the door to the classroom in 
which the materials are displayed is a 
large rigid sign. It consists of a right tri- 
angle from which hangs a rectangle; be- 
low the rectangle is a circle, which in turn 
supports an arrow pointing through the 
open door. Parents are still trying to recall 
the names of the geometric figures in this 
sign us they step through the door and 
see that the four walls of the room are 
decorated with a sequence of panels. The 
first wall has a large caption which runs 
along the tops of the panels and proclaims: 
STUDENTS STUDY 

MATHEMATICS 

at 
John Burroughs School 


Below, over the first panel, is the first 
end of the sentence: DIRECTED BY 
THESE TEACHERS. Succeeding panels 
have the captions: USING THESE 
BASIC TEXTS; AIDED BY THESE 
INSTRUMENTS; SEEKING APPLI- 
CATIONS TO OTHER FIELDS OF 
STUDY; FINDING RECREATION IN 
ITS STUDY. 

Students planned, designed, and made 
all the panels; it is worthwhile to describe 
detail beeause of their 


them in some 
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novelty. The first panel had enlarged 
candid photographs of the mathematics 
teachers, each framed in a suitable geo- 
metric figure. Coming from the lips. of 
each was a comic strip balloon with state- 
ments like, ‘Arrange your work neatly!” 
“What are 
necessary 


“Is your answer reasonable?” 
the assumptions?” “Show all 
computations!’ “Come to my office after 
lunch for help.”’ These quotations were 
suggested by students as most typical 
expressions of their respective teachers. 
On the table below this poster was a dis- 
play of several books, indicating that 
teachers study, too. Some of the recent 
Yearbooks of the National 
Teachers of Mathematics appear as well as 
other publications such as Mathematics in 


Council of 


Greneral Education, Geometry Professional- 
tzed for Teachers (Christofferson), Recent 
Developments in the Teaching of Geometry 
(Shibli), The Meaning of Meaning (Ogden 
and Richards), Logic, The Theory of In- 
quiry (Dewey). 

The second poster shows an arithmetic 
problem in an open book, a step in the 
solution of a simple equation, the graph 
of a system of two linear equations, and 
last a derivative and an integral. Under- 
neath, lying open on a table, are new 
copies of the texts the pupils are cur- 
rently using in grades seven through 
twelve. 

Next to this panel appears a splash of 
color in tempora and ink. The artists 
show by means of cartoons students using 
slide rules, a transit, sextant, compass, 
straight edge, and other mathematical 
tools. Arranged on the table below this 
poster one finds the instruments pictured, 
Parents commented favorably and were 
much impressed by the ability of nearby 
students who were alert to answer ques- 
tions and to explain the use of the instru- 
ments. 

The fourth poster was the most unusual 
of the lot. The twelfth grade girl who de- 
signed and painted it was an outstanding 
student. of both mathematics and science. 
For the central theme of both the poster 
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and the exhibit material, she chose 
Chladni’s classical demonstrations with 


vibrating plates of various physical pro- 
perties. The poster itself showed a thin 
plate covered with sand. The plate was 
bolted to a heavy block, and a violin bow, 
held by a hand, was just leaving the plate 
after setting it in vibration. The table be- 
low held materials for 
demonstrating the same principle. There 
were two violin bows, a goblet partially 


similar suitable 


filled with a solution of washing soda with 
afew drops of dark oil added, and a phono- 
graph record mounted at its center hori- 
zontally on a large bolt cemented into a 
block of concrete. When the lip of the 
goblet was bowed, the vibrations set up 
produced families of equilateral hyper- 
bolas in the dark brown oil film which 
covered the Similarly, when 


white sand was spread on the phonograph 


solution. 


record and its edges bowed, the sand ar- 
ranged itself, because of the vibrations, 
into clearly defined families of hyperbolas; 
by damping the vibrations with a touch of 
a finger to the edge of the record, other 
mathematical patterns were established. 

The last poster served to introduce a 
more dynamic part of the exhibit. At 
tables along the wall were groups of stu- 
dents who were eager to demonstrate their 
skill in mathematics. At one table sat two 
seventh grade girls and two boys; while 
the former worked arithmetic problems 
by use of gelosia multiplications, the lat- 
ter did the same examples with a set of 
“‘Napier’s bones.’”’ These had been con- 
structed of thin wood slats approximately 
thirty inches long. An eighth grade boy 
emptied his bulging pockets, revealing 
many games and puzzles. Many of the 
parents carried away with them number 
games to try at their leisure which this 
boy wrote out for them. A senior boy had 
his personal charts and sextant on display; 
he talked quietly and capably about 
marine navigation with those people who 
were interested. Two seventh grade boys 
showed the slide rules they had made. One 
was a circular and the other a cylindrical 
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rule. These boys were eager to explain the 
construction as well as the use of their 
rules to anyone who listened. Separating 
the groups of students were static displays 
of work which gave evidence of recrea- 
tional activity in mathematics. Here a 
solid geometry class member had made a 
series of mechanical drawing plates il- 
lustrating the important theorems of the 
course; another senior had a cleverly 
worked out booklet on dynamic symme- 
try. Other 
students had their finished work on ex- 


painting and mathematics 
hibit along with a series of drawings show- 
ing their planning of the design; it was 
clear at a glance that many mathematical 
concepts were used. 

Down the center of the classroom was 
a double row of tables on which was ex- 
hibited material of the more traditional 
sort. Here parents could find examples of 
homework assignments, tests, and reports. 
Two tables were taken up with models ot 
figures from plane and solid geometry. 
Some were the result of paper folding; 
others were made of wood, string, or wire. 
All made obvious to parents that their 
sons and daughters were careful workmen 
and capable of painstaking attention to 
detail in the accomplishment of a project. 
Not only was the usual work in graphs on 
exbibit but one class had gone to great 
lengths to point out by means of examples 
some of the pitfalls in graphical represen- 
tation. One observed many adults care- 
fully studying these clippings from jour- 
nals and newspapers. 

Subsequent classroom use of materials 
was considered when cleaning out the 
room the next day. Of course, some of the 
pupils wished to keep their work and this 
was allowed. Each committee of students 
chose one member to assist in the storing 
The walls of the office 
shared by members of the mathematics 
department were formerly bare. They 
now carry colorful posters and cartoons, 


of materials. 


which create a suitable atmosphere in 
which to foster interest in the study of 
mathematics. Students who visit the office 
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may handle the models remaining and dis- 
cuss their properties and uses with class- 
mates. It has been observed that these 
models stimulate present students to pre- 
pare either better or other materials to 
complete and supplement the exhibits in 
the classrooms as well as the depart- 
mental office. There is a gratifying re- 
sponse to teachers’ encouragement of 
activity of this sort. 

In summary it is clear that a successful 


exhibit requires planning and preparation 
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well in advance of the exhibit date. Much 
learning takes place in both those pupils 
considered excellent in mathematics and 
those considered poor. All plan their pro- 
jects with their teachers and are allowed 
to participate actively in carrying them 
out. Responsibility was accepted by the 
students. for their share of the work as 
long as they felt they had the authority 
to go ahead on their own and the self as- 
surance that the exhibit was ‘‘their’’ ex- 
hibit. 





An Answer to Brother Robert 


By Epona Brock Craia, MeKinley Junior High School, Muncie, Ind. 


Tue article, Algebra Teachers “Take It 
Kasy,” by Brother B. Robert in the De- 
cember 1947 issue definitely requires an 
answer. This is mine: 

Algebra is by far the easiest and most 
fascinating subject in the curriculum to teach 
and to present to the class. It is fun to develop a 
new idea before a class; leading them on from 
step to step until they think and in reality have 
discovered a new truth for themselves. The 
teacher gets an added thrill when the thinkers 
in the class see even beyond the point in the 
lesson. 

Any teacher who is self-conscious and de- 
moralized when presenting a problem to his 
class has a good case of class room nerves. If 
his class room requires ‘“‘watching like a hawk,” 
it is an unhealthy situation, and he has neither 
the confidence or good will of his class. 

There is no subject in the field of teaching 
where the instructor can be more thoroughly 
informed. If he has such little poise and ability 


that a simple error in computation destroys his 
equilibrium, or to quote, “becomes upset over 
some slight error,’’ or “is thrown out of gear,” 
something is definitely wrong. Any teacher who 
sets himself up as one who is infallible certainly 
misses an opportunity for a sympathetic under- 
standing of children. Many errors in their dis- 
covery have taught the child with more em- 
phasis than if the error had not been made. 
This does not mean that there is no place for 
boardwork in the algebra class room. A pupil 
who has worked a difficult problem takes great 
pleasure and develops ability in addressing a 
group and offering his solution to the class. 
Certainly he would be even more embarrassed 
than the teacher if he were called to present new 
material and somehow fumbled through the 
work. New material could be presented more 
masterfully by the well informed teacher and 
the children will have a great deal more confi- 
dence in starting their new work than if the ex- 
planation were stumbled through to some kind 
of a conclusion by one no better informed than 


themselves. 
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Applications of Mathematics in Pre-Engineering 
Mathematics* 


By Joun W. Creu 


Professor of Mathematics in College of Engineering 
N.C. State College, Raleigh, N.C. 


THE use of applications for mathematics 
like the use of slides and models can be a 
motivating influence for the learning 
process. But any use of these tools must 
necessarily be kept subordinate to the 
real objective—that of actual instruction 
in mathematics. This point cannot be 
made too forceful and what I shall have to 
say about the use of applications must be 


The 


teacher of high school or college mathe- 


understood in this perspective. 
matics makes a serious mistake whenever 
he tries to use an application problem that 
requires an hour or more of instruction in 
some phase of science or technology—just 
as he makes a mistake when he allows a 
full class period to be subordinated to the 
construction of some model. 

There 


which can aid the teacher of mathematies 


are numerous books available 


to obtain application problems. Some of 
these are listed as follows: 


Applied Mathematics for Technical Students, 
Corrington (Harper) 

Introduction to Mathematical Anslysis, 2 vol., 
Griffin (Houghton-Mifflin) 

A Source Book of Mathematical Applications, 
National Council Yearbook, 17th. 

Engineering Preview (Mc Millan) 

Practical Mathematics for Home Study, Palmer 
& Bibb (McGraw-Hill) 
Mathematics for Electricians 

Cooke (McGraw-Hill) 
Industrial Algebra and 
Geometrical Applications, Wolfe, 
& Mullikin (MeGraw-Hill) 
Shop Mathematics, Felker (Bruce) 
Mathematical Aids for Engineers, Dull (Me- 
Graw-Hill) 
Engineering Problems _ Lllustrating 
matics, Cell (MeGraw-Hill) 


and Radiomen, 


Trigonometry with 
Mueller, 


Mathe- 


A second source of applications can be 
had by attending a Mathematics Institute 
* Paper read at the Christmas meeting of the 


National Council of Teachers of Mathematics 
at Columbus, Ohio. December 30, 1948. 
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such as the very excelle..c one at Duke 
University each summer. This Institute 
lasts for a period of two weeks and gives 
the teachers an opportunity to exchange 
experiences and ideas, to attend lectures 
by excellent speakers from industry and 
science, to attend classes of a refresher 
nature, and so on. 

This coming summer we at North Caro- 
lina State College, which is the technical 
college of the University of North Caro- 
lina, are going to try an experiment which 
will last for the six weeks of the regular 
summer school. We hope we can aid the 
high school teacher of mathematics and 
physics in this summer session by giving 
an tntegrated program which will have the 
cooperation and teaching services of the 
entire The three 
courses in his program can be described 


engineering faculty. 
very briefly as follows: 

1. One class will meet for five one hour 
periods and one two-hour drill period 
each week in mathematics. The material 
for this course will be largely grapbical in 
character and will range from topics in 
college algebra to an explanation of the 
meaning of calculus. 

2. A class meeting for five one hour 
periods and one laboratory period each 
week in physics will not be the tradi- 
tional course in college physics but will be 
concerned more with tracing fundamental 
ideas through related phases of physics. 
lor example, the sine wave occurs in many 
topics in physics—these several topics will 
be considered from this graphical point of 
view. Again the inverse square law occurs 
repeatedly and such related topics will 
be grouped together for purposes of study. 

3. An introduction to what is engincer- 
ing Will be given in a third class which will 
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meet for five one hour periods and two in- 
spection trips or laboratories each week. 
All of the engineering departments will 
cooperate in giving this course and will in 
turn deseribe the work their graduates 
do, the kind of mathematics their stu- 
the 
laboratories will be devoted to actual en- 


dents need, and so on. Some of 


gineering experiments where the teacher 
student will be enabled to plot the data on 
a graph sheet and see the fundamental law 
develop. 

It is our considered opinion that we of 
the help the 
teachers of mathematics and physics by 


engineering colleges can 
giving such an integrated course and that 
these teachers will be helped in_ their 
teaching of all students and not just these 
going on to a study of some phase of tech- 
nology. 

With these general remarks out of the 
way | want to devote the remainder of 
my time to a discussion of specific topics 
and to make a few suggestions. 

It seems to me that a great part of the 
elementary training in algebra is con- 
cerned with learning how to translate from 
KMnglish to algebra and back again. Herein 
the 
mathematics teacher in the training of 
the student in English. We at N. C. State 
find that a great portion of our students 


lies one of the responsibilities of 


who enter and are found to be deficient in 
preparation in mathematics are also de- 
ficient in the ability to read and in the 
ability to spell and to use the English 
language. Incidentally, we are now be- 
ginning to get in college some of the comic 
book era of students. So it seems to me 
that the teacher of elementary algebra 
should have at least one word problem 
every day and one on every quiz. Also the 
teacher should utilize every opportunity to 
make the students translate. Simple prob- 
lems can be dictated—and don’t let the 
students “marry” x. n is a good letter for 
number, ¢ for temperature or for time, w 
for weight, and so on. In these same re- 
marks let me add that education is a con- 
tinuing process and each of us must keep 
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on teaching arithmetic. I had a very 
serious faced college freshman ask me one 
evening not long since, when I happened 
to be walking through the hallway on the 
way to my offlce, what rule was used to 
obtain 7 as the result of multiplying 3 by 
2. That sort of question is common to me 
as a teacher in a college and is common 
throughout this country of ours. Couldn’t 
we help by making some of our problems 
less of the trick number type? Why do we 
emphasize factoring when in practice 
quadratic equations don’t factor simply? 
For example: Problem: Find the thickness 
of the I-beam section shown in the figure 
if the cross-sectional area is 10 sq. in. and 
give your result correct to the nearest 0.01 
inch. 
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This is a good example of a several-step 

problen. The student must see that the 
I-section is composed of two rectangular 
sections or of a square less a square. Such 
a problem could equally be used in plane 
geometry if the principle of continued in- 
struction is to be used. 
Problem: The rectangular portion of the 
figure has a height twice its width and the 
top is semicircular. The area is 40 sq. in. 
Find the radius of the semicircle correct to 
the nearest 0.01 inch. (Figure on next 
page.) 

This problem is simple to solve but re- 
quires a little arithmetic in the execution 
and it is not too early for the student to 
begin to have a feeling for rules of ac- 
curacy and how much accuracy to give to 
a particular result. 
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I can’t help remarking that too many 
teachers in elementary mathematics are 
teaching analytic-geometry methods for 
sketching conics when they should be 
teaching point-plotting methods. The re- 
quired arithmetic would have been exceed- 
ingly beneficial to some of my students. 

The construction of a typical home 
ought to be required information of every 











teacher of elementary mathematics. Uses 
of triangles, the carpenter’s square, etc., 
are legion. 

Applications are grand tools in teaching 
but anyone who has been exposed to plane 
geometry should never be guilty of think- 
ing that one example constitutes a proof. 
Memorization of proofs, as my wife claims 
she did in order to pass plane geometry, 
should be made impossible. Again the 
teacher is concerned with larger motives 
than just plane geometry—that teacher 
is teaching the nature of proof. And some 
of this new fangled education theory is all 
wrong when it makes us convey to the 
student the idea that this new topic is 
going to be hard and—as a result the 
students always find it difficult. Abbe 
Dimnet in his The Art of Thinking (Simon- 
Schuster) has more education information 
than any college text I ever saw. He tells 
of his Latin teacher, who “had no idea of 
any directions but who possessed a tradi- 
tion, said to us in perfect good faith: 
‘Dies and cornu being simplicity itself, 
you shall learn these two declensions, in- 
stead of one, for next time.’ The result 
was that even dunces were not afraid of 
Latin declensions.”’ 

So many of my college freshmen have a 
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mortal fear of algebraic fractions. I think 
some teacher or some system must have 
made them think fractions are hard. And 
these same students can cancel and they 
can cross-multiply and they can transpose. 
But they have difficulty adding equals to. 
equals, or subtracting equals from equals, 
or multiplying both sides of an equation 
by the same algebraic expression. (Am I 
making my point clear that I firmly be- 
lieve that we teachers have gone too far in 
short-cutting and we ought to cleave to 
fundamentals?) 

This business of seeking applications 
problems for use in teaching first year high 
school algebra is almost like asking the 
first grader to read a classic—our students 
don’t know their translation technique 
well enough yet to dive into applications. 
But 
excellent collection may be found in the 
text on Mathematics for Radiomen and, 
Klectricians by Cooke). 

Applications of the rules for radicals 
and exponents are difficult to find. But 
the student needs a philosophy of notation 
for their correct use. Again, a manipula- 
tion of formulas from technology may be 
sufficient motivation and at the same time 
serve an important function. Incidentally, 
few college freshmen can simplify 10/10! 
and yet they claim to understand log- 


the teacher can utilize formulas (an 


arithms. 

Turning to solid geometry, it seems to 
me that there are several objectives in 
such a course. One of these is the use of 
mensuration formulas as such. Composite 
body problems are easily constructed and 
serve as good applications. A second ob- 
jective lies in reasoning with spatial ob- 
jects in terms of theorems and the guy 
wires of a tall tower or pole are made-to- 
order for class instruction. A third ob- 
jective should be the beginning of the 
ability to draw space figures on a sheet of 
paper and to be able to visualize the 
drawing into three dimensions. A fourth 
objective is a maturing in mathematics. 
Just the other day one of my analytics 
students came into my office and I soon 
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found that his difficulty lay in a complete 
inability to visualize. 1 asked him to start 
with two points I located in terms of 
(x, y, z) and to draw a rectangular box 
whose faces were parallel to three coor- 
dinate planes and which had the two 
given points as the ends of one diagonal of 
the box. This student found every pair of 
lines on his flat drawing intersected and he 
spent an amazingly long time getting that 
box drawn. 

I wonder what would happen if a 
teacher of plane and solid geometry took 
analytic geometry and calculus agazn in 
order to see through the the 
teacher some of the possible uses of his 
fundamental courses and to make up prob- 
lems for use in that instruction. Most every 
calculus text has problems which could be 
rephrased as in the following: A man ts 
walking across a bridge at 6 miles per hour 
and at 


eyes of 


while a rowboat underneath 
right angles at 4 miles per hour. If the man 
is directly over the boat at the center of the 


hou far apart are 


qoe 8 


bridge and 50 feet above, 
they one minute later (assuming that both 
continue to move in the same directions 
and with the same speeds)? It seems to me 
that such problems could be used _ re- 
peatedly in solid geometry to train the 
student in this art of visualizing right tri- 
angles, intersecting planes, and so on and 
in mixing a little algebra with geometry. 

Many high schools are today teaching 
& course in mensuration problems in 
which they utilize the trigonometric func- 
tions. But teachers of such courses should 
carefully refrain from calling any such 
course a course in trigonometry unless the 
course includes on an equal footing the 
algebraic portion of trigonometry. In such 
a mixed course applications are readily 
available from science and technology. 
But here again the student should be 
learning a few formulas and learning how 
to manipulate them by the basic rules 
of algebra (if equals be added to equals, 
etc.). Too many teachers throw the whole 
book of formulas at their students— 
problems can, of course, be solved quicker 
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but are we not aiming at more funda- 
mental objectives than the solution of 
problems? Repeated manipulation of basic 
relationships to obtain others may take 
time but it will be time well spent. If 
application problems are used, the teacher 
should be careful that the stated problem 
does not require understanding in science 
or technology beyond tbe level of the 
student. 

By the time the student of science or of 
technology reaches the course in college 
algebra his vocabulary in translating from 
English to algebra by way of tools from 
geometry and should be suffi- 
ciently mature to allow a wider range of 
problems in application. Many _ present 
day texts for this course utilize such 


science 


problems and others could be made avyail- 
able from courses in science and _ tech- 
nology. In this course the student should 
be beginning to synthesize his knowledge 
of elementary algebra and geometry so 
that he can face with some assurance sey- 
eral-step problems where he must ascer- 
tain for himself at each step what he is to 
do next. The teacher at this stage should 
begin to avoid memorization of many 
new formulas and to try instead to create 
an understanding of processes. The all 
too familiar jargon that so many texts 
include in heavy print as the method for 
solution of the quadratic equation by com- 
pleting the square should be avoided at all 
costs. For those students who are to go on 
to analytics where they will be required 
to complete the squares on x and y in 
4x*—9y?—12x—36y=41 and who will 
need to be able to complete the square on 
t under the radical in the integration prog- 
lem: 





f dt 
25 +4t—20 | 


the rote rule is useless. For those who are 
not going on to these courses, I can see no 
value in this rote rule—if they ever need 
to solve a quadratic equation, the formula 
will be the better method. 

From what I have been saying it must 
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be evident that I believe the best way to 
secure application problems would be for 
each teacher to have a chance, preferably 
during the process of earning the Master’s 
degree, to secure background material in 
and in 


technology, basic 


For the teacher of high 


science, in 

mathematics. 
school mathematics a course which would 
knit freshman college 
mathematics into a single unit would be 
far better the 
customarily given to graduate students in 


and sophomore 


than traditional courses 
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mathematics. And a course in mechanics 
could be fascinating to such a teacher if 
taught with the teaching aim in mind. 
The present day misunderstandings about 
graphs and the difficulties so many stu- 
dents have in analytics in college might 
very well be different if the earlier per- 
spective were nurtured in another manner. 
May [| close by saying that these are the 
objectives we have set at N.C. State for. 


the summer Course next summer? 





Ninth Summer Meeting of The National Council of Teachers of 
Mathematics, University of Denver, Denver, Colorado 
August 29-September |, 1949 


of Mathe- 


conference 


The National Council of Teachers 
matics is holding its first summer 
since the war at the University of Denver, Den- 
ver, Colorado for four days beginning Monday, 
August 29, 1949. There will be sectional meet- 
ings and discussion groups devoted to topics 
related to the teaching of mathematics for those 
interested in the teaching of elementary and 
secondary school mathematics, junior college 
mathematics, and in the training of teachers of 
mathematics. The latest films and filmstrips in 
mathematics will be shown. Professor A. W. 
Recht of the University of Denver is local chair- 
man for this meeting. 


University ParK Campus ACCOMMODATIONS 


The meetings will take place on the Uni- 
versity Park Campus, miles from the 
center of Denver's business section. Many 
Council members will prefer accommodations 
near the meetings. A limited number of rooms 
will be available in college dormitories. The 
charge for double and multiple rooms will be 
$2.00 per night per person. Some single rooms 
will be available at $2.50 per night. A few rooms 
will be available as early as Saturday night, 
August 27. All will be available from 
Sunday, August 28, through Thursday night, 
September 1. 

Meals may be obtained beginning on Mon- 
day in the University Park Campus Cafeteria 
at an overall club rate of $2.20 per day or at 
individual rates as follows: breakfast, 50 cents; 
lunch, 80 cents; dinner, $1.25. There will be a 
banquet on Wednesday evening, probably in a 
downtown hotel 


seven 


rooms 


Reservations for rooms on the campus should 
be made soon. Reservations should be addressed 
to Professor A. W. Recht, University of Denver, 
Denver 10, Colorado, and should include the 
following information: 


1. Date you plan to arrive in Denver. 

2. Nights and which 
reservations are desired. 

4. Names of other persons with whom you 
plan to attend. 

4. Meals vou wish to take in the cafeteria. 

5. Number of banquet reservations desired. 


numbers for room 


HlorTeELs 


There are many hotels and one college dormi- 
tory, Rodney Curtis Hall, available in metro- 
politan Denver. A list of these hotels with rates 
for rooms will be printed in the May issue of 
THe Maruematics Treacuer, along with di- 
rections to reach the University Park Campus 
teservations for all rooms in hotels should be 
made with the individual hotels. 


MEMBERS OF THE COUNCIL, FAMILIES, 
AND FRIENDS 


Plan now to attend this summer meeting olf 
the National Council. Why not plan a vacation 
trip to cool and colorful Colorado for this sum- 
mer and make these meetings the culminating 
activity? Invite the mathematics teachers in 
your school or in other who are not 
members to join the Council and to make plans 
to be in Denver too at the end of August. 


schools 




















Important Issues in Arithmetic 


By Ben A. SueLrz 


State Teachers College, Cortland, New York 


Tut issues formulated in this article 
have arisen frequently in conference with 
curriculum groups during the past five 
years. Repeatedly it has been found that 
tentative agreement upon basic ideas not 
only saves time but also points the way 
toward the formulation of major policies. 
The issues below are presented as questions 
with no conscious attempt to direct think- 
ing toward any specific point of view or 


conclusion. 


L. Tue PHitosoruy or 
ARITHMETIC: INSTRUCTION 
1. Can we aceept the newer philosophy 
described by the and 
understanding and if so, are we prepared to 


words meaning 


organize and pursue learning so that 
meaning and understanding result? Is 


there genuine danger that, in many schools 
and with many teachers, real meaning and 
understanding will not be carried to the 
point where children become functionally 
competent in arithmetic? Is there danger 
that 
standing may 
stereotyped so that such values as dis- 


teaching for meaning and under- 
become patterned and 
covery, appreciation, and resourcefulness 
may be lost? 

2. Is the philosophy embodied in the 
words fools for use necessarily limited to a 
strong emphasis upon abstraet compu- 
tutions and drill procedures? the 
newer concept of “functional competence” 
vision of 
arithmetic than the older tools for use? 
Does the tools for use view of arithmetic 
tend to fit better into the formal than the 
informal pattern of education or is that 
merely a coincidence in many schools? 

3. Can we believe that the way in which 
a thing is learned is frequently as impor- 
tant as the quantitative end products of 
learning? Are residual values of impor- 
tance gained from such approaches to and 


Does 


connote a better or broader 


avenues of learning as may be described 
as “experience education” and are these 
values not to be found in more traditional 
modes of learning? How important is the 
role of the teacher rather than the apparent 
framework or pattern of education? 

1. How much arithmetic can children 
understand? How should they 
attempt to understand? Have we evidence 
that the child who really understands the 
number system of arithmetic or the niceties 


much 


of long division has gained something more 
valuable than the child who has gained 
proficiency only and is satisfied with a 


procedure because “it works’’? 


JL. Aims or ArrIrHMETIC INSTRUCTION 


1. Can we agree that the final main aim 
of arithmetic instruction is the develop- 
ment of a functional competence to sense, 
to understand, to be able to solve, and to 
feel a compulsion to solve the mathe- 
matical situations in one’s social, economic 
and cultural surroundings? Should aims be 
limited to the arithmetic that 
children encounter or should “life needs” 
beyond childhood experiences be con- 


uses of 


sidered as well? 

2. Is it possible and desirable to for- 
mulate all the aims of elementary school 
arithmetic to include such elements as 
concepts, ideas, information, principles, 
understandings, and judgments as well as 
the usual computations and applications? 

3. Admitting the non-uniformity of 
pupils in terms of such factors as ability, 
experience, and will to learn, what differ- 
entiation of goals should be set in terms of 
these differences? Is there a minimum set 
of goals that all pupils should attempt to 
reach because society expects reasonably 
intelligent mathematical behavior? If at 
least minimum goals are expected of all 
pupils, should supplementary goals be 
established for “better pupils’? and ad- 
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ditional goals for ‘exceptional pupils’’? 

4. Are definite goals desirable for each 
school grade and if so, should they be 
merely suggestive to the teacher or should 
they be positively met? Have some schools 
failed their responsibility to the extent 
that groups of pupils are permanently 
“caught because teachers have 
taken a very attitude toward 
achievement in arithmetic as well as in 
other fields? Is it true that pupils tend to 
learn largely what is expected of them? 

5. Assuming that arithmetic is the most 
useful part of mathematies for the general 
citizen and knowing that the elementary 
provide this adequately, 
for 


short” 
casual 


school cannot 

what provision 
arithmetic for ‘‘young adults’? What are 
the features of such an arithmetic and at 


what level will it be taught? 


must be made an 


III. Mopes or LEARNING 
ARITHMETIC 


1. Is it generally true that learning 
based upon experience in seeing and han- 
dling real things and learning for an im- 
mediate personal need result in more 
facile learning and longer retention than 
more direct and systematized learning? 
Is the real issue in determing what things 
are more readily understood by one 
approach and what phases of arithmetic 
are better learned by another approach? 

2. Must we face the probability that 
some pupils apparently learn more readily 
and perform better by one approach than 
by some other method and that this is not 
uniform from grade to grade or within a 
given group of pupils? If such is the case, 
should we provide for these differences? 
How? 

3. What significance should be attached 
to the role of pupil discovery in learning 
arithmetic? Is it better for a pupil to be 
an active participant in discovering for 
himself the fact “3 X6=18” than merely to 
accept the conclusion? Does the mental 
level or the experience level of the pupil 
have a bearing upon this question? 

4. To what extent should modes of 
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learning arithmetic be conditioned by 
subsequent study of mathematics? For ex- 
ample, should pupils in lower grades learn 
a process such as subtraction by a pro- 
cedure that will suffice for later work? 

5. Are there certain concomitant values 
such as and the 
feeling for surety and exactness that can 
be derived by attention to modes of learn- 


neatness, orderliness, 


ing arithmetic? Is there any evidence that 

these concomitant learnings, if achieved in 

the elementary school, persist over many 
years? 

IV. ScHoou Practices 

IN ARITHMETIC 
1. Is it that school 
practice remains largely the same as 20 


generally true 
years ago? Does this apply to point of 
view toward arithmetic and children, to 
modes of learning, and to expected out- 
comes? If this is true, how can our better 
teaching procedures be translated into 
more common practice? 

2. Can arithmetic be learned satis- 
factorily without a separate period devoted 
to instruction therein? Are certain phases 
of arithmetic, as for example, compu- 
tations, best learned in an organization 
that and 
capitalizes upon mathematical relation- 


adheres to natural sequence 
ships? 

3. Drill in arithmetic 
problem. Does the main issue lie in knowing 
when to use drill and what kinds of drill 
are suited for a specific purpose 
rather than in trying to determine how 
much drill is needed for each type of 
learning? Is drill or practice upon such 
elements as thinking, understanding, and 
drill upon 


continues as a 


best 


judgment as necessary 4s 
computations? 

4. What is the relation of arithmetic to 
the total school program? How much time 
should be devoted to materials that are 
primarily arithmetic at the several age- 
grade levels? What integrations can and 
should be made with other fields of study? 
How does the philosophy of child develop- 
affect our view of the content, 


ment 
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organization, and modes of learning 


arithmetic? 


V. EVALUATION AND RESBARCH 
IN ARITHMETIC 


1. Is it possible to test and evaluate all 
of the important goals and aims in arith- 
metic? What media and modes of evalua- 
tion are best suited for different aspects of 
arithmetic? Can functional competence in 
the real world be evaluated in the school? 

2. What is the valid educational role of 
standardized tests? How can guidance be 
given so that school people generally may 
evaluate testing materials in terms of 
content, significance, and valid interpre- 
tation? 

3. Researches have tended to be ‘‘piece- 
meal” in that they have been necessarily 
limited in area and scope. Can the results 


of such researches be summed into a large 
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or total pattern of education? Must the 
larger questions of arithmetic instruction 
continue to be settled on the basis of 
“informed judgment’’? Is there a technique 
for arriving at “informed judgment’’? 

4. How can the many and widely scat- 
tered researches dealing with arithmetic 
be made available to interested groups? Is 
the real need a critical appraisal and a 
synthesizing of research results rather than 
a simple compilation? 

5. Is current research throughly reli- 
able? Or do such contingencies as method, 
point of view, and incentive limit the 
results to situations similar to those in the 
original research? What new types. of 
experimental studies and researches are 
needed in terms of our changing view 
and elementary edu- 


toward children 


cation? 
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Rectangular Coordinates and Signed Numbers in 
Seventh Grade Mathematics 


By Max A. SOBEL 


State Teachers College, 


IN DISCUSSING modern trends in mathe- 
maties, Professor Reeve of Columbia Uni- 
versity, has often mentioned the gradual 
“leveling down” in this field. That is, in- 
stead of introducing various phases of the 
subject at an earlier stage of the teaching 
process, it is deferred until later. Thus we 
are now able to find college algebra texts 
that should provide no challenge to a 
good high-school group. 

Since I do not believe this trend to be a 
favorable one, | am eager to report on a 
successful experiment whereby I intro- 
duced my 7th grade class to rectangular 
coordinates and signed numbers at least 
one year before the time when it is norm- 
ally taught. By doing this, it is my belief 
that fewer will be left stranded when they 
finally meet these topics in detail in 9th 
grade algebra. 

Our experiment began with a unit on 
scale drawings. After several days of class 
work we went outside in groups to measure 
the quadrangle in front of the College 
High, and then proceeded to make a scale 
drawing of this field. When finished, | 
gave the group a glimpse of the thrills of 
indirect measurement by asking them to 
find the distance 
where a large tree and bench prevented 


between two points 
direct measurement. To locate my two 
chosen points, I instructed all find 
point A by going 80’ to the right and 45’ 
up from the lower left hand corner of the 
drawing. Similarly for point B. 

After locating several such points and 


to 


measuring distances, I suggested that it 
was difficult to say “go over x feet, and 
up y feet” each time, and asked whether 


Montclair, New Jersey 


I might just write (SO, 45) instead. All 
agreed it Was a fine timesaver. We men- 
that it 
a fixed starting point, and agreed to choose 


tioned Was imperative to have 
the lower left hand corner as our arbitrary 
origin. 

We many 


Written in the form (x, y), and then left 


located more points, all 
the project for several days. Upon our 
return to seale drawings the following 
week, the class made a map of a camp 
which I deseribed to them. They easily 
constructed the swimming pool after | 
had given them, in coordinate form, the 
four corners. For further practice we 
located a tennis court, house, ete., in a 
similar manner, there being no abstract 
location of points. 

Having completed this, | told the class 
that I was troubled: Our drawing was al- 
most complete except for a baseball field 
which was not directly on the camp 
grounds. As a matter of fact, it was to the 
left of the entrance, the origin we had 
previously established. My problem was 
to locate the field for the students, and an 
immediate response was offered that L say 
“go left, then up.” 

We agreed on this solution, but I stated 
that it was too tiresome and clumsy to 
always write “go left, then up.’ One 
youngster then exclaimed that we could 
symbolize this by (82L, 40). Almost im- 
mediately someone else suggested, (before 
I could), that we write (—82, 40) instead. 
A discussion ensued as to which one we 
should use, the class favoring the former 
symbol. 

At this point I interjected a story stat- 
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ing that this had happened many years 
ago, at which time it was decided to use 
the minus symbol, a tradition mathe- 
maticians have followed ever since. This 
was enough to bring about the adoption of 
the conventional symbolism. 

After this it was a simple task to get the 
Class to decide that “right, down,’”’ and 
“left, down” could be represented by the 
appropriate combination of plus and 
minus symbols. Other concrete examples 
(the location of ships at sea, map diree- 
tions, ete.) followed. We had thus intro- 
ducted the concepts of rectangular coor- 
dinates in a genuine meaningful manner, 
and had also started the beginnings of 
signed numbers at an early stage of de- 


velopment. 
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Our work did not end here; it would not 
otherwise be worth the effort involved. A 
unit on graphing followed and it was now 
quite natural, for example, to graph 
temperatures which ranged above and be- 
low zero, involving again the use of signed 
numbers. We also graphed a chart of past 
and predicted temperatures so that (—2, 
— 5) had full meaning: two days ago it was 
5 degrees below zero. 

The alert teacher can readily enlarge 
on this program and thus pave the way 
for clearer, deeper, and certainly easier 
comprehension of these two important 
topies when finally taken up in full detail 
in later work. 





Duke Mathematics Institute 


The ninth annual session of the Institute for Mathematics Teachers in High School 
and College will be held at Duke University, Durham, N. C., August 8-19, 1949. 

There will be ten study groups under the leadership of teachers of national recogni- 
tion. The general theme of the Institute will be ‘Mathematics at Work.” 


Study Groups: I. 


Aids in the Study of Algebra 


II. Outdoor work in Mathematics 
III. Modern Geometry with Applications 
IV. Arithmetic of Home, Business, and Industry 
V. Graphical Analysis with Applications 
VI. Junior High School Mathematics 


Viq. 
VILL. 


The Slow Student in Mathematics 
Applications of Mathematics (High School—College) 


IX. Laboratory Mathematics (Junior-Senior High School) 
X. Laboratory Mathematics (High School—College) 


‘Twenty speakers of note will be on the program representing industry, business, edu- 
cation, science, and engineering. The complete program will appear in the May issue. 

Special emphasis will be given to social events during the Institute. 

Programs with detail information will be ready April 1. 
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RANKIN, Professor of Mathematics, Duke University 


Director of Mathematics Institute 
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BOOKLETS 


B.21— Teaching 
School Savings 


Mathematics Through 


Education Section of the U. S. Savings 
Bonds Division, Treasury Department, 
Washington, D. C. 
Booklet: 31 pages; 
Author. 


Free; lrene M. Reid, 


Description: This booklet gives infor- 
mation, activities, and problems about 
school savings with emphasis on U. 3 
Savings stamps and bonds. It describes 
important reasons for investing in U. 5. 
securities and statistics and 
graphs relating to Bond and Stamp sales. 
A list of mathematical concepts is pre- 
sented with suggested activities and prob- 


presents 


lems on such topics as budgeting, interest 
average, inflation, banking, ratio, per cent, 
rounded numbers, and graphing. Projects 
on saving and spending with emphasis 
on the social phase of mathematics in- 
struction and data for making problems 
are presented. 

Appraisal: This free booklet will furnish 
the teacher of grades 7-9 with much usable 
material for the mathematics class. Al- 
though almost all the material deals with 
U. S. 
projects, activities, and problems will sug- 
gest many ways of supplementing instruc- 
tion with up-to-date materials and ex- 


Savings stamps and bonds, the 


periences. 


CHARTS 
C.7—Trigonometric Functions 


Monroe Calculating Machine Company, 


P. O. Box 540, Orange, New Jersey 


Chart; 11”X14”, Free. 
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Donovan A. JOHNSON 
College of Education 
University of Minnesota 
Minneapolis, Minnesota 


Description: Vhe thin white cardboard 
chart is folded to produce a four-page 
notebook-size table. The first page con- 
tains information concerning trigonometric 
functions of the right triangle. A-line 
diagram visualizes the concepts of sine, 
The Pythagorean 


theorem and that concerning the sum of 


cosine, tangent, ete. 
the angles of any triangle appear below 
the diagram. The formulas for determining 
trigonometric functions are also given. 
Several of the formulas given are of little 
use, €.Z., formulas for the vers, covers, 
exsec, and coexsec. 

Pages two and three are devoted to 
solutions of the oblique triangle. Nineteen 
line diagrams accompany the nineteen 
formulas presented; known parts of the 
triangle are printed in heavy type. All but 
three of the formulas are derived from the 
Law of Sines; the remaining three treat the 
Law of Tangents. 

The remaining page of the chart con- 
tains suggestions for using the Monroe 
Adding-calculator 
problems. This page is included for the 


to solve trigonometric 


convenience of those who must solve many 
such problems in engineering work. 

The chart is neat, well arranged, and 
contains useful formulas but is too small 
to hang in the classroom for reference. 
It is useful as an individual aid rather than 
as a device for display. 

Appraisal; The chart may be useful for 
students who have not yet become adept 
in manipulating formulas. It may be used 
as a check on their ability to determine 
the best form of a formula for a specific 
purpose. An advantage of the chart is its 
compactness of formulas and accompany- 
ing diagrams. 
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The last page is somewhat useless for 
secondary school purposes but may serve 
to illustrate that long methods of solution 
are usually discarded by those who have 
many calculations to perform. It might 
prove worthwhile to demonstrate how the 
adding-caleculator reduces the time in- 
volved in solution of trigonometric prob- 
lems. If the charts are obtained in quantity 
they may be advantageously distributed. 
If only one copy is desired, it could be 
hung or placed where it will be accessible 
to the students. (Reviewed by Bernard 
Singer, Hyannis, Massachusetts. ) 


EQUIPMENT 
lk. 8—I mma Whiz 


Kenworthy Educational Service, 45 North 
Division Street, Buffalo 3, New York, 


One game for group drill in the basie 
addition and subtraction facts and one 
game for group drill in the basic multipli- 
cation and division facts. Price per game, 
$1.00. 


Description: The addition and sub- 
traction set has 24 6”"6”" cards, each of 
which has six addition and six subtraction 
combinations without answers. The multi- 
plication and division set has 24 6”*6" 
cards each of which has six multiplication 
and six division combinations without 
answers. The answer cards are separate 
from the combination cards, and as the 
teacher draws an answer card and reads it, 
pupils place markers on combinations 
which have this answer. The pupil getting 
a row or a column complete first is the 
winner. He must then read back the an- 
swers as well as the combinations to see 
that he does not have any errors. 
Appraisal: The directions for these two 
games state that “the keen competition 
stimulates pupils to learn combinations 
quickly, accurately, and permanently.” 
This claim is open to question. If these 
games are used while children are learning 
the combinations, the value may be 
negative. Under duress of competition, the 
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answer becomes the only important con- 
sideration and immature processes such as 
counting and partial counting may become 
habituated. The use of the games should 
be deferred until children have completed 
the learning stages for the facts. When the 
children’s thinking has been reorganized 
through a program of meaningful develop- 
ment to the point where they are really 
automatically responding to the combina- 
tions, the use of these games will provide 
one approach to the drill program. 

The and 
printed on tagboard, but appear to be 
fairly durable. The printing is of good size 
and is clear. Because one set can serve up 
to twenty-four pupils, the cost is reason- 


combinations answers” are 


able. 

No specific recommendations can be 
be made as to the grade levels for these 
games because the developmental program 
for basic number facts varies from school 
to school. When children understand the 
facts and when they have actually reached 
the point where they are responding im- 
mediately to the presented combinations, 
they are ready for repetitive practice and 
these games will probably be helpful. 
(Reviewed by Robert L. Burch, Boston 
University, Boston, Massachusetts.) 


FILMS 
F.33—Fred Mects a Bank 


Coronet Instructional Films, Coronet 


Building, Chicago 1, Lllinois 


Educational Collaborators: I. Owen Fos- 
ter, Indiana University; and Frederick G. 
Neel, Canterbury College 

16mm sound film, 1 reel; Black and white 
—S$45, color—S90; 1947. 

Content: Fred Marshall, 12 years old, 
considers what to do with a $10 birthday 
check received from his uncle and $8.50 
cash earnings from his paper route. Fred’s 
father explains checking accounts and 
savings accounts to him, and suggests 
that Fred use part of his money to open a 
savings account at the local bank. Next 
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morning Fred goes to the bank, an actual 
one, and is shown completing the several 
steps necessary to open a new account. 
He then meets his father, who is at the 
bank for the purpose of arranging a build- 
ing loan. Fred witnesses this transaction, 
and then accompanies his father to the 
latter’s safety deposit box in the bank 
vault. Before leaving the bank, Fred is 
also taken behind the scenes to learn some- 
thing of the bookkeeping necessary to the 
bank’s business. 

Appraisal: This film does not attempt 
to teach specific mathematical processes. 
[t is a good general survey of the ordinary 
banking services and procedures, presented 
in & manner which is understandable and 
interesting. The action and dialogue are 
easy and natural. The sense of forced 
artificiality which unfortunately charac- 
terizes some educational films is notpresent 
in this film. The fact that of the 
action takes place in an actual bank gives 
a feeling of authenticity. This film would 
be very suitable for introducing units on 
checks and savings, or on almost any 
phase of general banking. It could be used 


most 


in summarizing such units. It would be 
excellent for providing background for a 
field trip to a bank. The film develops a 
good illustration of one of the real life uses 
of some branches of school mathematics. 
A teachers’ guide is included with the 
film. 

Technical Qualities: Photography: very 
good. Commentary and dialogue: Distinct 
and appropriate. Content: Excellent. 
Grade level: 6-10. (Reviewed by Elwood 
M. Stoddard, Hingham, Massachusetts.) 


F.34—Indirect Measurement 


Knowledge Builders, 625 Madison Avenue, 
New York 

Film; 1 reel, 16 mm; sound; black and 
white; $40; 1948. 

Content: This film demonstrates three 
methods of indirect measurement-congru- 
ent triangles, similar triangles, and trigo- 
nometry. Congruent triangles are used to 
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measure the width of a river; similar 
triangles are used to determine the height 
of a tree; trigonometry is used to solve a 
navigation problem in which the angle is 
measured by a sextant. The reading of a 
table of trigonometric functions is included 
in the navigation problem. 

Appraisal: Indirect measurement is an 
appropriate topic for treatment by a film. 
However, a film should not replace field 
work with measuring instruments such as 
a transit. The film brings to the classroom 
illustrations of the use of indirect measure- 
ment in specific situations. Animated 
drawings are used to illustrate straight- 
forward applications. The problems might 
be more realistic if the film had included 
photographs of real situations. The use of 
the film to show the reading of a table is 
effective. The students will need to know 
the basic concepts of indirect measure- 
ment if they are to understand the prob- 
lems presented in the film. The photo- 


graphy and commentary are satisfactory. 


F.35—Pythagorean Theorem 


Knowledge Builders, 625 Madison Avenue, 
New York 

Film; 1 reel, 16 mm; sound; black and 
white; S40; 1948, 


Content: This film presents the historical 
background of the Pythagorean theorem 
in China and Egypt and includes a detailed 
discussion of the 
3-4-5 triangle by the Egyptians to deter- 
line. The theorem is 


an interesting use of 


mine the east-west 
proved and problems illustrating the use 
of the theorem are solved. 

Appraisal: The background material 
and applications presented in this film will 
be welcomed by teachers of geometry and 
trigonometry classes. The proof of the 
theorem can usually be done as well by 
the teacher or textbook as by the film. 
In order for students to follow the prob- 
lems solved, they will need to know how 
to use radicals. The photography and com- 
mentary are satisfactory. 
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FILM-STRIPS 


I'S.48—Introduction to Signed Numbers 


Society for Visual Hdueation, 100 East 
Ohio Street, Chicago, [linois 

Filmstrip; 35 mm; 45 frames; black and 
white; $2; 1948. 

Content: The need for signed numbers 
to represent opposite values is illustrated 
by high and low temperature readings. 
A vertical scale and a horizontal scale with 
numbers on both sides of the zero point 
are used to explain the meaning of positive 
and negative numbers. The absolute value 
of a number is defined and illustrated. 
examples of the uses of signed numbers 
include altitude readings, bank accounts, 
latitude and longitude readings, and 
historical dates. The filmstrip uses eight 
frames to review the material presented 


with six questions and answers. 


bS.49—Addition and Subtraction of Signed 
Numbers 

Society for Visual Education, 100 East 
Ohio Street, Chicago, Illinois 

Filmstrip; 35 mm; black and white; $2; 
19-48. 

Content: The addition of signed numbers 
is explained by comparing earnings (posi- 
tive numbers) with expenditures (negative 
numbers) the 
savings. The subtraction of signed numbers 


to determine balance or 
is taught by showing a boy walking on a 
horizontal scale from one number to an- 
other. The distance walked and the direc- 
tion walked are used to show the answer 
to subtraction problems. The rules for 
addition and subtraction are stated follow- 
ing the illustrations. Kight frames are used 
for asking questions. 
FS.50—Multiplication and Division of 
Signed Numbers 


Society for Visual Education, 100 East 
Ohio Street, Chicago, Ilinois 

Filmstrip; 35 mm; black and white; $2; 
1948. 
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Content: Multiplication by a positive 
number is explained by considering multi- 
plication as repeated addition. Multipli- 
cation by a negative number is explained 
by relating it to a non-mathematical 
situation where good citizens are consid- 
ered a positive quantity and lawbreakers 
a negative quantity, rewards (+) and 
punishment (—). Similarly division of 
signed numbers is explained entirely in 
terms of non-mathematical conditions. 
The rules for mathematical computation 
are stated. Eight frames are used for stat- 
ing eight questions or problems. 

Appraisal of FS.48, FS.49, and FS.50: 
It is the opinion of the reviewer that the 
fundamental processes with signed num- 
bers should be presented in such a fashion 
that the pupil is led to discover the method 
of computing on the basis of the meaning 
of the process and that the rules of compu- 
tation should be introduced only after con- 
siderable contact with the process. This is 
not the method of these filmstrips. The 
statement of rules of computation or defi- 
nitions are introduced too soon. On the 
other hand most of the content is too ele- 
mentary to be used for a review. The ap- 
propriateness of using a non-mathematical 
situation to derive the rules for multiplica- 
tion and division is questionable. Except 
for the pictures of applications, these film- 
strips do little that cannot be done as well 
or better by blackboard illustration. Many 
frames are wasted asking question and 
then giving the answers to these questions. 


INSTRUMENTS 
1.7—Pantograph 


J. L. Hammett Company, Kendall Square 
Cambridge 42, Massachusetts. $2.00 


Description: The pantograph is com- 
posed of four fifteen-inch varnished, gradu- 
ated wooden legs connected to form a 
collapsible parallelogram with extended 
legs. The extremity of one leg is fastened 
to the blackboard frame and remains fixed 
as the operator traces a picture with a 








~ 


point on another leg; a third point re- 
produces a similar diagram upon the black- 
board in a scale dependent upon the set- 
ting of the bars. 

Appraisal: Linkages in general are not 
used to any great extent in geometry 
classes but the pantograph is often present. 
Use of the instrument as a drawing device 
depends upon similar triangles; the panto- 
graph may thus be studied as an interest- 
ing application of geometry. Other less 
familiar linkages may be studied to deter- 
mine their geometric principles. 

A single pantograph is usually sufficient 
for the needs of the mathematics depart- 
ment. The price of this instrument is quite 
high but is not excessive unless the school 
has facilities for making it more cheaply. 
(Reviewed by Bernard Singer, Hyannis, 


Massachusetts. ) 


MODELS 
M.5—Planisphere 


J. L. Hammett Company, Kendall Square, 
Cambridge 42, Massachusetts. 
10” diameter, $3. 

Description: The Planisphere is a cir- 
cular cardboard disk upon whose surface 
is a good diagram of the principal stars 
visible in the northern latitudes. The disk 
is enclosed within a cardboard cover whose 
edges contain scales which indicate which 
stars are in the observable heavens at any 
given hour during the year. The instru- 
ment is manipulated by revolving the 
disk until the day of the month desired 
is opposite the correct hour of the day. 
Then, an opening in the cardboard enables 
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the operator to see those stars visible in 
the heavens, whereas those obscured 
beneath the horizon are similarly obscured 
by mechanical means in the case of the 
aid. 

The Planisphere is extremely well made 
of durable cardboard attractively finished 
in blue, vellow, and black. The stars are 
printed clearly in white against a black 
background. 

Appraisal: In recent years astronomy 
has been omitted from many secondary 
curricula. Its study may be introduced in 
the solid geometry class if only to correlate 
the location of stars with coordinate 
systems employed to locate points in 
space. The Planisphere may be used for 
this purpose together with the “Observa- 
scope” which was reviewed in April, 1948 
(See 1.4) 

The study of elementary astronomy in 
the mathematics classroom ts relevant and 
suited to the abilities and backgrounds of 
secondary students. Such pertinent topics 
as the elliptical orbits of planets and 
changes in time and season due to plane- 
tary motion are already receiving attention 
by the mathematics department. 

The Planisphere is not an essential 
piece of equipment by any means but it 
may be used as one means of making a 
phase of mathematics more interesting and 
realistic. It is used to best advantage 
during evening field trips. A larger model 
of this instrument is avilable for $7. It is 
superior in visibility and contains some 
additional information concerning motion 
of the planets. (Reviewed by Bernard 
Singer, Hyannis, Massachusetts. ) 





Algebra 


Since I’ve studied algebra 
There’s one thing I’ve learned. 
That is, the grades I got honestly 
I surely have earned. 


ALBERTA WaTSON, Grade 9 
Cloverdale High School 
Elbridge, Tennessee 
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By NATHAN LAzAR 
Bureau of Reference, Research and Statistics 
Board of Education, Brooklyn, New York 


Conference on Arithmetic, 1948 

1. Grossnickle, F. E., ‘Use of Multi-Sensory 
Aids in Developing Arithmetical Mean- 
ings,’’ pp. 1-14. 

2. Spitzer, H. F., “Procedures and Techniques 
for Evaluating the Outcome of Instruction 
in Arithmetic,”’ pp, 15-25. 

3. Storm, W. B., “‘Arithmetical Meanings that 
Should be Tested,” pp. 26-31. 

1. Cronbach, L. J., ‘‘Meanings of Problems,”’ 

pp. 32-43. 

5, ately M. L., ‘‘Advances in the Teaching 
of Problem-Solving,” pp. 44-53. 

6. Schneider, H. A., “Place of Workbooks in 
the Teaching of Arithmetic,” pp. 54-67. 

7. Wingo, G. M., “Organization and Admin- 
istration of the Arithmetic Program in the 
Elementary School,” pp. 68-79. 

S. Wren, F. L., ‘Professional Preparation of 
Teachers of Arithmetic,” pp. 80-90. 


WV iscellaneous 

|. ‘Arithmetic at San Francisco City College,”’ 
California Journal of Secondary Education. 
23: 304-305, May 1948. 

2. Bloss, E., “Audio-Visual Way to Number 
Learnings,’ Educational Screen. 27: 494- 
495+, December 1948. 

3. Bonfield, C., ‘‘Bonville, U.S.A.: General 
Mathematics Project,’?’ High School Jour- 
nal, 31: 157-161, October 1948. 

$. Burkholder, M., ‘‘Arithmetie Is Fun,’ 
American Childhood. (a) 33: 16-17, June 
1948, (b) 34: 20-21, September 1948. 

5. Burnett, R. W., and Gragg, L., ‘Teacher 
Education in Science and Mathematies,”’ 
Review of Educational Research. 18: 364-367, 
October LO9AS. 

6. Carpenter, D., and Fabing, C. C., ‘“Experi- 
mental Mathematics Program,’’ California 
Journal of Secondary Education. 23: 429- 
432, November 1948. 

7. Dixon, B., “In Numberland,” 
Teacher. 66: 36. December 1948. 

S. Griggs, J. H., ‘‘Helping Children See Rela- 
tionships in Developing Number Concepts,” 
Childhood Education. 25: 114-118, Novem- 
ber 1948. 

9. Hartung, M. L., “Indictment of Science and 
Mathematics Teaching,’’ School Review. 
56: 319-321, June 1948. 

10. Hartung, M. L., “Selected References on 
Elementary-School Instruction: Arithme- 
tic,’’ Elementary School Journal. 49: 168- 
170, November 1948. 

11. Hazelhurst, T. H., ‘‘Anglomathies,”’ Jour- 
nal of Chemical Education. 25: 353-357, 
June 1948. 

12. Hieronymus, A. N., “Research in Science 
and Mathematics; Review of Educational 
Research,” Phi Delta Kappan. 30: 87-88, 
November 1948. 

13. Kinzer, J. R., and Kinzer, L. G., ‘‘College 
Chemistry Students Deficient in Arithme- 
tic: Predictions,’’ Educational Research 
Bulletin. 27: 133-135, May 1948. 

14. Klein, Rose, “Enrichment in Mathematics,” 


‘ 


Grade 


The 


15. 


16. 


19, 


20. 


24. Osling, L. A., 


29. 


30. 


31. 
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2. ‘‘Multi-sensory 


. “Natural Sciences and 


. “Prairie Teacher 


. Schreiber, 


. Seiden, 


High Points. 30: 64-67, September 1948. 
Krathwohl, W. C., ‘“‘Some Effective Meth- 
ods of Teaching Mathematics,” Journal of 
Engineering Education. 39: 81-85, October 
1948. 

Lichtenstein, 8., “Enrichment 
maties in Junior High School,” 
Points. 30: 79-80, April 1948. 
MacLarcuey, J. H., ““Child’s Thinking as a 
Source of Error,’ Educational Research 
Bulletin. 27: 113-120, May 1948. 

Meder, E. M., and Eagle, E., ‘‘ Measure- 
ment and Evaluation in the Teaching of 
Mathematics and Science,” Review of Edu- 
cational Research. 18: 350-363, October 
1948. 

Morton, R. L., 
Journal of Business Education. 
June 1948. 

Moser, H. E., Kinney, Lucien, and Purdy, 
Charles, ‘‘Aims and Purposes in the Teach- 
ing of Mathematies,’”’ Review of Educational 
Research. 18: 315-3822, October 1948. 
Moses, J. I., ‘Reason Versus Rule in Teach- 
ing Percentage,” Texas Outlook. 32: 27, 
December 1948. 


of Mathe- 
High 


“Reteaching vs. Drill,” 
23: 23-24, 


Aids Put Meaning = in 
Mathematies,”’ Montana Education. 25: 24- 
25, September 1948. 

Mathematics: Re- 


views of the Literature for the Three-Year 
Period since October 1942,” Review of Edu- 
cational Research. 18: 295-367, October 
1948. 

“Tntroducing Number to 
First-graders,”’ Jnstructor. 57: 16+, October 
1948. 


. Parry, M. E., “‘Ready-to-use Tests for Mid- 


dle and Upper Grades: Twenty-one Prob- 
lems,’”’ Instructor. 57: 31, October 1948. 
With Ideas,’’ Midland 
Schools. 63: 15, November 1948. 

M., “Summary of Arithmetic 
Research,”’ Educational Administration and 
Supervision. 34: 368-372, October 1948. 
Norman, ‘Effective Practices in 
Remedial Arithmetic,’ High Points. 30: 
33-38, September 1948. 

Skalnik, J. G., “Oscilloscope Used to Mul- 
tiply and Divide,’’ American Journal of 
Physics. 16: 343-345, September 1948. 
—— M. W., “Social Uses of Arithmetic,”’ 
Chicago Schools Journal. 29: 75-78, January 
1948. 

Spitzer, H. F., and Burch, R. L., ‘‘Methods 
and Materials in the Teaching of Mathe- 
matics,’ Review of Educational Research. 18: 
337-349, October 1948. 


2. Spitzer, H. F., “Techniques for Evaluating 


Outcomes of Instruction in Arithmetic,” 
Elementary School Journal. 49: 21-31, 
September 1948. (Same article as in Arith- 
metic 1948.) 


. Vedova, G. C., “Role of Mathematics in 


the Teaching of an Engineer,’ Journal of 
Engineering Education. 38: 727-731, June 
1948. 











Conference on Teaching Mathematics, 


Grades |-12 


Sponsored by the Department of Mathematics and the 
School of Education, The University of Wisconsin 


Theme: The learning of mathematics is a continuous growth from earliest number 
experiences to graduation 


JULY 18-22 


For additional information and complete program write Professor J. R. Mayor, North 
Hall, The University of Wisconsin, Madison 

Where the program is printed in two columns, the column on the left gives the program 
planned for elementary school teachers and that on the right the program for 


secondary school teachers. 


Those for whom no school is listed are members of the faculty of the University of 


Wisconsin. 


JuLYy 18, Monpay 


8:00 a.m. Registration, Memorial Union Building 


9:15 a.m. 


Presiding: Proressor J. R. Mayor 
“Planning the Mathematics Curriculum as a Continuous Sequence,” 


Professor F. L. Wren, Head of the Department of Mathematics, George 
Peabody College for Teachers, Nashville, Tennessee 


1:15 p.m. 


Presiding: Prorgessor C. C. MacDuFFEeE 
“Concepts Which Are Common to Mathematical Experiences at All 


Levels,’”’ Professor Harold Fawcett, Chairman of the Department of 
Education, The Ohio State University 


7:00 p.m. Mathematics Films 


9:00 P.M. 


Juty 19, TuesDay 
9:30 a.m. Presiding: Professor V. E. Her- 
rick 

“Understanding Adds Interest,’’ Pro- 
fessor W. B. Storm, Head of the De- 
partment of Mathematics, Northern 
Illinois State Teachers College, De- 
Kalb 

“Building Number Concepts,” Profes- 
sor Wren 

1:15 P.M. 

Panel: ‘“‘Use of Multi-Sensory Aids in 
Building Concepts.’’ Chairman, Mr. 
Harvey Cornell, Principal, Door- 
Kewaunee Rural Normal School, Al- 
goma 


:00 p.m. Pienie at Pienic Point 


“J 


Reception given by the Department of Mathematics 


Presiding: Miss THEeDA FraNcES Howe, 
Riverside High School, Milwaukee 
“Important Emphases in Teaching Al- 

gebra,”’ Professor Fawcett 


Panel: ‘‘Guidance in Senior High School 
Mathematics.’’ Chairman, Miss Mar- 
garet Joseph, Shorewood High School, 
Milwaukee 


Presiding: Dean Pau. L. Trump 
“Important Emphases in Teaching 
Geometry,’’ Professor Fawcett 


Pienic at Pienie Point 
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Juty 20, WEDNESDAY 


9:30 a.m. JOINT SESSION WITH THE INSTITUTE FOR PRINCIPALS AND SUPERINTENDENTS 
“The Life Adjustment Program,’’ Mr. Galen Jones, United States Office 


of Education 


1:15 p.m. Presiding: Proressor R. kb. LANGER 
“The Place of Mathematies in General Education,” Professor Emeritus 
William David Reeve, Teachers College, Columbia University 


5:00 p.m. Trip to points of scenic and historic interest. 


Juty 21, THURSDAY 

9:15 a.m. Presiding: Proressor Lots 
NEMEC 

“What Topies Should be Considered in 
Upper Elementary Grades and Junior 
High School,’’ Miss Lenore John, The 
Laboratory Schools, The University 
of Chicago 

Panel: “Planning Activities to Empha- 
size Meanings,” Chairman, Miss 
Lucy KE. Smith, MeKinley Junior 
High School, Racine 


1335 FM. 
Demonstration Class, Grades 5 and 6 
taught by Miss John 


7:00 PLM. 


Dinner, Tripp Commons 


Juny 22, Fripay 


9:15 a.m. Presiding: Miss MAyBELL 
Busu, Wisconsin State Department 
of Public Instruction 

Panel: “The Social Phase of Arithme- 
tic.”’ Chairman, Mr. H. Ralph Allen, 
Principal, Randall School, Madison 

“The Need for Arithmetic in Retail- 
ing,’ Miss Mabel Carlson, Training 
Supervisor, Ed. Schuster and Co., 
Milwaukee 


Panel: ‘Providing for Future Scientists 
and Engineers.’’ Chairman, Mr. Clif- 
ford Hertenstein, Senior High School, 
Beloit 


“College Training and Job Opportuni- 
ties for the Mathematies-Science 
Major,”’ Professors B. H. Colvin and 
E. S. Sokolnikoff 


Presiding: Miss MARGARET SPIEL- 
MACHER, Central High School, Su- 
perior 

“Enrichment Courses for Gifted Pupils 
in Mathematics and Science,” Pro- 
fessor Reeve 

Dinner, Tripp Commons 


Presiding: Mr. B. L. Boonr, South 
Division High School, Milwaukee 


Address by representative of Interna- 
tional Business Machines Corporation 


Panel: “Community Applications of 
Mathematies.”’ Chairman, Miss Mar- 
garet Striegl, Wauwatosa High School 


1:15 p.m. Visit to the University Computing Laboratory 
Supervised by Professor K. J. Arnold 


Stupy Groups 


Each study group will meet once a day for the five days of the Conference. Study 


Group periods are as follows: 








210 THE MATHEMATICS TEACHER 


Groups I, I, Il 8:00-9:00 A.M. 
(because of registration these Groups will meet at 10:45 a.m. rather than 
8:00 a.m. on Monday) 


Group IV 2:45-4:45 P.M. 
Groups V, VI 2:45-3:45 P.M. 
Groups VII, VIII 4:00-5:00 Poe. 


I. “The Mathematical Content of the Secondary School” 
Leader: Professor Reeve 
Il. “Problem Solving in Mathematics at the Elementary School Level” 
Leader: Mr. Paul W. Eberman, Department of Education, The University otf 
Chicago 
Ill. “Junior High School Mathematics” 
Leader: Miss Edith Woolsey, Sanford Junior High School, Minneapolis, Minn. 
IV. ‘Laboratory in Mathematics’? (Construction and Use of Models and Instru- 
ments) 
Leader: Miss Mary A. Potter, Mathematics Supervisor, Racine Public Schools 
V. “What Are Meanings in Mathematies?”’ 
Leader: Professor Wren 
VI. “Understandings that Should Be Developed in Arithmetic”’ 
Leader: Professor Storm 
VII. “Audio-Visual Materials and Methods in Mathematics” 
Leaders: Mr. Charles Schuller and Mr. Harold Hailer 
VILL. “Surveying and Use of Instruments” 
Leaders: Professor FE. C. Wagner, Civil Engineering 





The rapid rate at which mathematics is growing makes it almost impossible for 
teachers to keep from becoming antiquated. Most of us have neither time nor energy 
to study courses beyond the fields in which we are teaching. 


The Mathematics Magazine is providing a means for obviating this difficulty easily 
and quickly. It is publishing a series of chapters on “The Meaning of Various Courses 
in Mathematics” or, as some call them, “Understandable Chapters in Mathematics.” 


Sixteen carefully selected authors are writing twenty-two chapters beginning with 
elementary algebra and covering most of the classic courses. 


Starting in the March-April issue 1948, articles have appeared on: “Fundamentals of 
Beginning Algebra;” “The Meaning of Plane Geometry;” “The Grammar of Algebra;” 
“The Basic Concepts of Trigonometry;” “Analytic Geometry, the Framework of Mathe 
matics,” and “The Gist of the Calculus.” An article on Topology by Professor D. W. Hall 
will appear in the May-June issue, followed by one on “Abstract Spaces” by Prof. Maurice 
Frechet, one on “The Elementary Theory of Numbers,” by Prof. E. T. Bell, and others 
to be announced later. 

Other major features of the Mathematics Magazine are: expository and research articles 
in the advanced and collegiate fields, problems and questions, discussions of published 
papers and mathematical items of especial interest. 

The Mathematics Magazine is published by-monthly except July-August. The subscrip 
tion price is $3.00; the present volume plus the March-April and May-June issues of 1948 
can be had for $4.20. 


Address: 


MATHEMATICS MAGAZINE 
405 Hilgard Avenue, Los Angeles 24, California 
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EDITORIALS 
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Precedence of Signs in Algebra 


A LerTer to the editor recently contained 


a question from a classroom teacher of 
that 
teachers of algebra for a long time. He re- 


ferred to the fact that in one well known 


mathematics has bothered many 


algebra the rule for doing a series of ordi- 
nary fundamental operations is stated as 
follows: “In a special series of operations 
involving addition, subtraction, multipli- 
cation, and division of numbers, the mul- 
tiplications and divisions are performed in 
the order in which they occur, the additions 
and subtractions in the resulting expression 
are then performed in any order.”’ In an- 
other equally prominent and widely used 
algebra the authors state the rule as fol- 
lows: “Po evaluate a complicated expres- 
sion involving the four fundamental op- 


erations 


The Awful Effect of Formalism 


Recent examination of some of the 
newer ninth grade textbooks in algebra 
reveals an alarming amount of formalism 
and “deadwood” in spite of all the reform 
and changes in content and emphasis upon 
certain topics by such well known reports 
as that of the Joint Commission 
and the Commission on Post-War Plans. A 


recent 


great many teachers take such reports seri- 
ously and practically all of the authors of 
textbooks pay lip service in their prefaces 
to such reports and then proceed to in- 
clude in their books two types ofobjection- 
able material. 

1. Material that is well known as obso- 
lete like most types of factoring and com- 
plicated polynomial operations. 

2. Material that is all right per se but 
Which ts now generally considered too hard 
for most ninth graders and which will 
surely be included in a better and more 
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1. Do all the multiplications. 

2. Do all the divisions, taking them in 
order from left to right. 

3. Then do the additions and subtrac- 
tions taking them in any order.” 

Our correspondent further that 
these rules “do not always give the same 


Says 


results when applied to a series of funda- 
mental operations” and he wants to know 
why it would not be possible to get a uni- 
form rule for such operations in algebra 
“Whereby all teachers of algebra would 
teach the same rule and get the same re- 
sults.’ This seems to be a sensible and fair 
request. Perhaps the National Council of 
‘Teachers of Mathematics might take up 
this question at some future meeting.— 


W.D_R. 


and "Deadwood" in Algebra 


complete way in intermediate algebra. A 
good example of such material is the solu- 
tion of quadratic equations by the method 
of completing the square or/and the for- 
mula. It is no longer required by any gov- 
erning body. 

What is the use for the Council and 
other similar groups to go to all the trouble 
and expense to try to help classroom teach- 
ers improve their teaching when some of 
the very people who serve on such com- 
mittees, but who are incidentally authors 
of textbooks, do not follow their own real 
beliefs when they sit down to write an alge- 
bra? Some authors try to say that this for- 
malism and deadwood is what a great many 
teachers want, but it does not square with 
the facts. Most of our teachers are not as 
antiquated as that. Authors of textbooks 

follow. What 
W.D.R. 


should Jlead—not is to be 


done about it? 
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NEWS NOTES @ 





Dr. H. Gray Funkhouser of Phillips Exeter 
Academy spoke at the Mathematics section of 
the New Hampshire State Annual Convention 
at Concord on October 20th. His subject was 
“Development of American Textbooks in 
Mathematies.”’ Dr. Funkhouser’s collection of 
early American textbooks were on display at the 
meeting. 

At the same meeting Mr. Leslie 8S. Cummings 
gave a preliminary report for the committees on 
Reorganization of the State Program in Mathe- 
matics. 

Mr. Merle Goodrich presided at the meeting. 


The present officers of the Mathematics sec- 
tions of the Maryland State Teachers Associa- 
tion were recently reelected for 1948-49. They 
are: 

Chairman—Miss Margaret Bowers, Elkton 
High School, Elkton, Md. 

Co-Chairman— Miss Margaret Heinzerling, 
Southern High School, Baltimore, Md. 

Secretary— Miss Margaret Hamilton, Ft. 
Hill High School, Cumberland, Md. 

Treasurers—Mr. Alfred E. Cully, Forest 
Park High School, Baltimore, Md., and Mr. J. 
Lerda, Westminster, Md. 


The First Meeting of the Men’s Mathe- 
matics Club of Chicago and Metropolitan Area 
was held on October 15, 1948, at the Central 
¥.M.C.A. 

Professor W. T. Reid, of Northwestern Uni- 
versity, spoke on “Soap Films and the Calculus 
of Variations. Mr. Glenn Anderberg was pro- 
gram chairman. 


PROGRAM COMMITTEE 


Glenn Anderberg, Chairman, Waukegan 
Township High School. 

William C. Krathwohl, Illinois Institute of 
Technology. 

Joseph A. Nyberg, Hyde Park High School. 

Orricers 1948-1949 

W. G. Hendershot, President, Roosevelt 
High School, Chicago, Illinois. 

David Rappaport, Secretary-Treasurer, Lane 
Technical High School, Chicago, Illinois. 

H. T. Davis, Honorary President, North- 
western University, Evanston, Illinois. 

E. L. Tierney, Recording Secretary, Tilden 
High School, Chicago, Llinois. 

SpeciAL ProsectT COMMITTEE 

George F. Bradfield, Chairman, Lake View 
High School. 

) L. Paine, Downers Grove High School. 

S. F. Bibb, Illinois Institute of Technology. 


C. M. Austin, Historian, Oak Park, Illinois. 


The John C. Winston Company announces 
the appointment of Dr. Charles A. Ford of 





21 


Philadelphia as Editor-in-Chief of the Educa- 
tional Department. Dr. Ford will sueceed Dr. 
Glenn L. Lembke, who is returning to educa- 
tional administration as Dean of Education at 
State Teachers College, Frostburg, Maryland. 


The Mathematies Section of the Eastern Di- 
vision of the Colorado Education Association 
held its Fall Meeting at Denver on October 28, 
1948. 

Theme—To unify the program of mathe- 
matics from the Elementary School through 
College. 

Speakers—Mr. John Gates, Gates Rubber 
Company; Miss Bertha Stephens, Mr. Burnett 
Severson, and Mr. Donald MelIntosh, of the 
Denver Publie Schools. 


MEMBERS OF THE EXECUTIVE COUNCIL 
President, Prof. A. W. Recht, 2233 So. St. 
Paul St., Denver. Vice-President, Prof. Aubrey 
Kempner, Univ. of Colo., Boulder. Secretary- 
Treasurer, Burnett Severson, 3540 Belcaro Lane, 
Denver. 
Term Expired 1948 
Russell Casement, Denver; Sarah B. Duboff, 
Denver; Leota Hayward, Fort Collins; Ruth 
Hoffman, Denver. 
Term Expires 1949 
Ethel Gordon, Denver; Ivan Hebel, Golden; 
Margaret Murray, Denver; Dorothea Williams, 
Denver. 
Term Expires 1950 
Ruth Bigham, Denver; Helen E. Howarth, 
Denver; Kenneth Noble, Denver; Opal B. 
Riddell, Denver. 


The section publishes an official bulletin. 
Miss Ruth Irene Hoffman of Denver is editor. 


A Higu Scuoot MATHEMATICS CONFERENCE 
WAS HELD AT MILLERSVILLE STATE 
TEACHERS COLLEGE, MILLERSVILLE 

Pa. ON OCTOBER 2, 1948. 
PROGRAM 

9:00 a.m.—Mathematics Exhibit, Dining 

Room Foyer. 

:30 a.m.—Morning Session, Chapel Audi- 

torium. 

Call to Order, Dr. Lee E. Boyer, Chairman, 
Mathematics Department. 

Address of Welcome, President D. L. 
Biemesderfer. 

Address: A New Era in Caleulating Ma- 
chines, Dr. H. D. Huskey, U. S. Bureau 
of Standards, Washington, D. C. 

Discussion: Leader, Mr. George R. Ander- 
son. 

Projection, Motion Picture Films. 

Panel Discussion: Techniques in Teaching 
Mathematics, Norman B. Bucher, Leb- 
anon, Chairman. 

Harold Batorf, Myerstown; William Bolger, 

Palmyra; ©. R. Eshleman, Lancaster; 


¢ 


— 


























NEWS 


Henrietta Flickinger, Hanover; George N. 
Leib, Dover; Hale C. Pickett, West 
Chester; Robert Shoff, Riverview (N. J.). 

Dinner Meeting, College Dining Room. 

Address: Wanted: a Two-Track Program in 
Mathematics, Dr. William Betz, Specialist 
in Mathematics, Rochester, N. Y. 

Discussion, Leader, Dr. Frederick L. Pond, 
State Department of Public Instruction, 
Harrisburg, Pa. 


The Mathematics Section of the Minnesota 
Education Association held its Fall Meeting on 
Thursday, October 28th, 1948 with Donovan 
Johnson, of the University High School presid- 
ing. The meeting was held in Minneapolis. The 
program follows: 

Theme: “New Trends in Teaching Mathe- 
maties,’’ Chairman: Theodore Kellogg, Uni- 
versity of Minnesota High School. 

“Concrete Expression in Mathematies,’’ Emil J. 
Berger, Monroe High School, St. Paul. 

“Cartoons for Teaching Mathematies,’’ Marvin 
L. Johnson, Junior High School, Rochester. 

‘‘Mathematics and Computing Machines,” 
LeRoy Simon, College of Education, Uni- 
versity of Minn. 

“Films and Filmstrips for Geometry,” Donovan 
A. Johnson, University of Minnesota High 
School. 

“Workshops for Mathematics Teachers,” Clarice 
Kaasa, Senior High School, Red Wing; Edith 
Woolsey, Sanford Junior High School, Min- 
neapolis. 

Business Meeting. 


Mrs. Oliver Shurtleff of the mathematics de- 
partment of Morris Harvey College, Charleston, 
and Dr. Joseph Stewart of the mathematics de- 
partment of West Virginia University, Morgan- 
town, were speakers at the Mathematics 
luncheon held during the eighty-fourth annual 
convention of the West Virginia State Educa- 
tion Association, November 11, 1948, Charles- 
ton, West Virginia. James Kessel of Ripley 
presided. 

Kathryn W. Lynch, Saint Albans, was 
elected Chairman of the Mathematics Section of 
the SEA for next year. Mary Jo Blackburn, 
Charleston, was elected Secretary. 

The December meeting of the Women’s 
Mathematics Club of Chicago and vicinity was 
held on Saturday, December 4, 1948, at 11:45 
A.M. in Mandel’s Tea Room. 

The meeting was a panel discussion devoted 
to the topie ‘Creating a Rich Course in Trigo- 
nometry for High School Students.’’ The chair- 
man of the panel was Miss Mildred Taylor of 
Fenger High School. Taking part in the panel 
were Mr. Ralph Briggs of Bloom Township 
High School, Mr. Glen Hewitt of Von Steuben 
and Mr. Willard Johnston of Fenger. The pro- 
gram was planned to give a wealth of practical 
ideas that can be used in the class room. 


The Men’s Mathematics Club of Chicago 
and the Metropolitan Area held its second 
meeting of the year 1948-49 on Friday, Nov. 
19, at 6:30 p.m., at the Central Y.M.C.A. 


Program 


——- “The Bird’s Eye View Versus the 
orm’s Eye View in Teaching Mathematics.” 


NOTES 
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Speaker—Professor M. L. Hartung, Depart- 
ment of Mathematics and Education, Uni- 
versity of Chicago. 


The Fall Meeting of the Oregon Council of 
Teachers of Mathematics was held on Dec. 4th, 
1948, at Salem. The program follows: 

General Theme: Challenge to Teachers of 
Mathematics. 

Responsibility in School Curriculum—Dr. 
Frank Bennett. 

Opportunities in Teacher Training—Dr. 
George D. Martin. 

Possibilities for Enjoyment in Mathematics 

Dr. Chester F. Luther. 


The 1948 Convention Program of the Cen- 
tral Association of Science and mathematics 
teachers was held at the Claypool Hotel, 
Indianapolis, November 26 and 27, 1948. 


General Program 
9:30 a.m. Friday. 

“Recent Studies of the Atlantic Ocean Ba- 
sins,’ Dr. Maurice Ewing, Columbia Uni- 
versity; Leader of the Expedition to the 
famous Mid-Atlantic Ridge. 

10:15 a.m. Friday 

“Problems of Science and Mathematics in 
General Education,” Third Annual Forum: 
AAAS Cooperative Committee on the 
Teaching of Science and Mathematics, Par- 
ticipating: Dr. K. Lark-Horovitz, chair- 
man, Purdue University; G. P. Cahoon, 
Ohio State; Prevo L. Whitaker, Indiana 
University, Raleigh Schorling, University 
of Michigan. 

11:15 a.m. Friday 

General Mathematics for Grades Nine to 
Twelve,” Dr. W. D. Reeve, Professor and 
Head of the Mathematics Department, 
Teachers College, Columbia University. 

6:30 p.m. Friday, Annual Banquet 

“How Successful Are Wein Pur Efforts to Re- 
form German Education,” Dr. Leo J. 
Brueckner, Chief of Elementary Education 
OMGUS, Berlin, Germany; Professor of 
Elementary Education, University of Min- 
nesota; Author 

9:15 a.m. Saturday 

“Our Navy Explores Antarctica,’’ Captain of 
the U. 8S. Navy, George J. Dufek; Com- 
mander of Task Force 68, with Admiral 
Byrd during the 1946-47 Antarctic Expedi- 
tion. 

Mathematics Section 

Philip Peak, University High School, Bloom- 
ington, Ind. presiding. 

Modern Trends in Secondary Mathematics, 
Dr. W. D. Reeve, Professor and Head of the 
Mathematics Department, Teachers Col- 
lege, Columbia University. 

Panel: Current Experiments in Mathematics 
Teaching. 

1. Functional Geometry 
H. Vernon Price, Iowa State University, 
Iowa City, Ia. 

2. An Attempt to Measure Critical Judg- 
ment, Dr. Bjarne R. Ulisvik, Illinois 
State Normal, Normal, III. 

3. Report of the Trends Committee. 
Chairman: Philip 8. Jones University of 
Michigan, Ann Arbor, Mich. 
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Mrs. Charlotte Grant of Oak Park, IIl., was 
elected president of the Central Association of 
Science and Mathematics teachers. She suc- 
ceeds Dr. J. Ek. Potzger of Butler University. 

Dr. Paul Trump of the University of Wis- 
consin was elected Vice President to succeed 
Miss Mary Potter of Racine, Wis. 


At the meeting of the Oregon Council 
Teachers of Mathematics on December 4, 1948, 
the following program was given: 

The Challenge to Teachers of Mathematics 
through Responsibility in School Curricu- 
lum,”’ Dr. Frank B. Bennett. 

“Opportunities in Teacher Training,” Dr. 
George D. Martin. 

“Possibilities for Enjoyment in’ Mathe- 
matics,’’ Dr. Chester F. Luther. 


ANNOUNCEMENT OF SPECIAL SUMMER 
PrRoGRAM AT N. C. STaTE COLLEGE 

The School of Engineering (with an engineer- 
ing enrollment of 2500) of North Carolina State 
College has the facilities and staff sufficient to 
make available a unique opportunity for high 
school teachers of mathematics and physics. 
The School of Engineering proposes to offer this 
next summer a six-week program of three re- 
lated and integrated courses to carry a total of 
nine quarter hours of credit and this credit will 
be accepted by the North Carolina State Board 
of Education for the renewal of ‘‘A’’-grade cer- 
tificates. The three courses can be deseribed 
briefly as follows: 

1. One class will meet for five one-hour pe- 
riods and one two-hour drill period each week in 
mathematics. The material for this course will 
emphasize graphs and will range from topie¢s in 


college algebra to a graphical explanation of 
calculus. Several topics will be included which 
are not customarily a part of freshman and 
sophomore mathematics but which will enrich 
the content of these courses (scales, the slide 
rule, contour plotting of surfaces, etc.). 

2. A class meeting for five one-hour periods 
and one two-hour laboratory each week in 
physics will not be the traditional course in col- 
lege physics but will be concerned more with 
tracing fundamentals through related phases of 
physics. Classroom demonstrations will be 
given of numerous physical phenomena. 

3. An introduction to what tis engineering 
will be given in a third class which will meet for 
five one-one hour periods and two inspection 
trips or laboratories each week. All of the en- 
gineering departments will cooperate in giving 
this course and will in turn describe the work 
their graduates do, the kind of mathematics 
their students need, and so on. Some of the 
laboratory periods will be devoted to actual en- 
gineering experiments where the teacher-student 
will be enabled te plot the data on a graph sheet 
and see the engineering law develop. Other 
periods will be in the nature of inspection trips 
to see, for example, how nylon is made or the 
difference between amplitude and frequency 
modulated radio waves. 

The mathematics teachers taking this pro- 
gram will be encouraged to keep a notebook of 
application problems which, it is hoped, this 
technical environment will suggest. It is the 
hope of the teachers in this college that these 
high school teachers will be helped in thei 
teaching of all students and not merely those 
going ontoast udv of some phase of technology 

Further information may be obtained by 
writing to Mr. kk. W. Ruggles at N. C. State 
College, Raleigh, North Carolina 





Mystery 


“Can this be compared 

To an endless chain 
Linked slowly together 

As its knowledge we gain? 


Or is it like a faithful tree 
Mothered by time, 

With stair-step branches 
That all might climb?” 


This truthful guess 
Makes the mystery complete 
Iixcept for its foremost goal 
That for you I'll repeat. 


We who have worked 
Thoughtlessly day after day 
Suddenly came to the realization 

That fo think can pay. 


Thus the mystery is solved 
As you can readily see, 
The missing subject 
Was our Plane Geometry. 


Auice Graves, Grade 10 
Bloomington High School 
Bloomington, Indiana 











® NEW BOOKS © 





Bernstein, 8., A Centenary of Marrism. Science 
and Society, New York, 1948. 196 pp., $2.50. 

Butler, Charles H., and Wren, F. Lynwood, 
Trigonometry, Secondary Schools, Plane and 
Spherical. D. C. Heath & Co., Boston, 1948. 
360 pp. $2.60. 

Churchill, Ruel V., Jntroduction to Complex 
Variables and Applications. MeGraw-Hill 
Book Co., New York, 1948. 216 pp. $3.50. 

Daus, Paul H.. and Whyburn, William M., 
First Year College Mathematics with A pplica- 
tions. Macmi.lan Co., New York, 1949. 495 
pp. $5.00. 

Hart, W. L., Intermediate Algebra for Colleges. 
D. C. Heath & Co., New York, 1948. 316 pp 
$2.50. 

Ilawkins, George E., and Tate, Gladys, Your 
Mathematics. Scott, Foresman & Co., Chicago, 
1948. 592 pp. 

Herberg, Theodore, and Orleans, Joseph B., 
A New Geometry for Secondary Schools. D. C. 
Heath & Co., Boston, 1948. 406 pp. $1.92. 

Hilborn, C. E., Mathematics for Use in Business. 
Houghton Mifflin Co., Boston, 1948. 472 pp. 
$3.50. 

Hille, Einar, Functional Analysts and Semi- 
Groups. American Mathematical Society, 
New York, 1948. 530 pp. $7.50. 

Hodge, W. V. D., and Pedoe, D., Methods of Al- 
gebraic Geometry, Volume 1. Cambridge Uni- 
versity Press, London, 1947. 440 pp. $6.50 

Hooper, A., and Griswold, A. L., A Modern 
Course in Trigonometry. Henry Holt & Co., 
New York, 1948. 101 pp. $2.52. 

Keller, M. Wiles, and Zant, James H., Basic 
Mathematics, A Workbook. Houghton Mifflin 
Co., Boston, 1948. 253 pp. $1.50. 

Keyser, Cassius Jackson, Mathematics as a Cul- 
ture Clue (And Other Essays). Scripta Mathe- 
matica, New York, 1947. 277 pp. 

Kidd, Kenneth Paul, Objectives of Mathematical 
Training in the Public Junior College. Me- 
Quiddy Printing Co., Nashville, 1948. 167 pp. 

Larson, H. D., Rinehart Mathematical Tables. 
Rinehart & Co., New York, 1948. 264 pp. 
$1.50. 

Lennes, N. J., and Maucker, J. W., A First 
Course in Algebra, Second Revision. Macmillan 
Co., New York, 1949. 561 pp. $2.40. 

Linker, J. B., Hill, M. A., Mathematics of 
Finance. Henry Holt & Co., New York, 1948. 

83 pp. 
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Love, C. E., Analytic Geometry, Fourth Edition. 
Macmillar Co., New York, 1948. 306 pp. 
MeCoy, N. H., Rings and Ideals. Mathematical 
Association of America, Waverly Press, Balti- 

more, 1948. 216 pp. 

McLachlan, N. W., Modern Operational Calcu- 
lus. Macmillan & Co., Ltd., London, 1948. 
218 pp. $5.00. 

Mallory, Virgil S8., Cooke, Dennis H., and 
Brownfield, Mary L., Practice in Using Arith- 
metic. Workbook 1, 80 pp. Workbook 2, 96 
pp. Benjamin H. Sanborn & Co., Chicago, 
1948. 

Murnaghan, Francis D., Introduction to Applied 
Mathematics. John Wiley & Sons, New York, 
1948. 389 pp. $5.00. 

Rad6, Tibor, Length and Area. American 
Mathematical Society, New York, 1948. 
572 pp. 

Rees, P. K., and Mouson, Ek. D., Analytic Ge- 
ometry. Dryden Press, New York, 1948. 305 
pp. $2.75. 

Schaaf, William L., Mathematics, Our Great 
Heritage. Essays on the Nature and Cultural 
Significance of Mathematics. Harper & Bros., 
New York, 1948. 291 pp. $3.50. 

Sigley, D. T., and Stratton, W. T., Plane Ge- 
ometry. Dryden Press, New York, 1948. 242 
pp. $2.25. 

Simmons, H. A., College Algebra. Macmillan Co. 
New York, 1948. 619 pp. 

Snader, Daniel W., Algebra, Meaning and Mas- 
tery, Book One. John C. Winston Co., Phila- 
delphia, 1949. 502 pp. $1.65. 

Trefitzs, Kenneth Lewis, and Hills, Fk. Justin, 
Mathematics of Business and Accounting. 
Harper Bros., New York, 1947. 317 pp. 
$3.00. 

Underwood, R.8., and Sparks, Fred W., Analyt- 
ic Geometry. Houghton Mifflin Co., Boston, 
1948. 225 pp. $2.75. 

Walling, S. A., Hill, J. C., Modern Mathematics. 
Cambridge University Press, England, 1948. 
153 pp. $1.00. 

Wolfe, John H., and Phelps, Everett R., Prac- 
tical Shop Mathematics, Third Edition. Mc- 
Graw-Hill Book Co., New York, 1948. 371 pp. 
$2.40. 

Woods, Roscoe, Analytic Geometry, Revised Edi- 
tion. Macmillan Co., New York, 1948. 306 pp. 


’ 
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WELCHONS-KRICKENBERGER: Plane Geometry 


Revised Edition, This popular book emphasizes practical problems using 
geometry in engineering, aviation, architecture, and science. Generous pro- 
vision is made for individual differences by means of grading exercises, star- 
ring theorems, and organizing the book flexibly. Exercise material is abun- 
dant and varied. Notable for its careful definitions, clear statements of the- 


orems, illustrations of new theorems. New 1949 copyright. 


SMITH-FAGAN: Mathematics Review Exercises 


New Edition. Ideal for review, preparation for examinations, and as a 
supplementary text. The pre-tested problems cover all the topics required 
by the Comprehensive Mathematics Test of the College Entrance Examina- 
tion Board. They include a complete review of arithmetic; elementary, inter- 
mediate and advanced algebra; plane and solid geometry; trigonometry. 
This New Edition contains additional material and two sets of multiple- 


choice questions like the present C.E.E.B. examinations, with over 100 ques- 


tions in each set. 


OTHER IMPORTANT BOOKS 


SMITH-REEVE-MORSS: ‘Text and Tests in Plane Geometry; Text and 


Tests in Elementary Algebra; Essentials of Trigonometry with Tables. 


GINN AND Boston 17 New York I! = Chicago 16 = Atlanta 3 
COMPANY Dallas | Columbus 16 San Francisco 3 Toronto 5 
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